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PUBLISHER'S LETTER 


Ignorance & hysteria 
often carry the day 


Anyone who follows the news and 
people’s reactions must often wonder 
whether Australians really are as keen 
on new technology as we are made out to 
be. Often, the reaction is one of fear and 
loathing, or more precisely, hysteria and 
ignorance. 

These comments have been prompted 
by the recent action by parents with chil- 
dren at a preschool centre in Harbord, a 
Sydney beach-side suburb. The parents are reacting against the installation 
of a cellular phone transmitter tower some 50 metres away from the centre. 
Predictably, all the local politicians have jumped on the bandwagon and are 
saying how bad all the “unknown” health risks are and so it goes on. In the 
middle of all this, Telstra is in a no-win situation. It has legally installed the 
transmitter site and complied with all the regulations. 

Now really, it is about time that such whingeing wimps ceased to get any 
publicity for their irrational fears and statements. And as for the pollies, 
they are being hypocritical as usual. You can bet that all politicians and 
council officials who have made supporting noises for this band of parents 
will have mobile phones and use them constantly. By doing so, they are 
subjecting themselves and all around them to much higher RF fields than 
would be present in the preschool yard. Do they really think there is a risk? 
I’ll bet they have never thought about it at all. 

Furthermore, you can bet that some or most of the parents who are so 
concerned about their little darlings’ health risks will have mobile phones as 
well. Do they refuse to use them in their car when their little darlings are 
strapped into the back seat? I think not. I’ll bet they use them while driving 
too, a more immediate risk to health. If any of these people really has a 
concern about the health risks of mobile phones, why do they continue to 
use them? 

The truth of the matter is that no-one likes these cellular phone transmit- 
ters because they are ugly. Telstra and the other mobile phone operators 
would be wise to do some design work to disguise them but apparently that 
has not occurred to them yet. So in the meantime, we get people whingeing 
about the health risks. It has to stop. If they honestly thought about the 
health risks, they would realise that their children are exposed to a far 
greater risk from running around in the Sun than from any exposure to a 
cellular phone transmitter. But I doubt that honest thought comes into the 
process at all. What we are dealing with is ignorance and hysteria and sadly, 
they often carry the day. 





Leo Simpson 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 


and by-laws. 


Advertisers are warned that they are responsible for the content of alla 
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dvertisements and that they must conform to the Trade Practices Act 1974 
or as subsequently amended and to any governmental regulations which are applicable. 
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Pt.1: when to fire the sparkplug 


Avtomotive 
Ignition Timing 


Firing the spark at the right moment Is 
critical when it comes to obtaining good 
power, emissions and economy from an 
engine. Here’s a rundown on the basics 


of ignition timing. 


By JULIAN EDGAR 


The advent of programmable en- 
gine management has meant that peo- 
ple outside major engine manufactur- 
ing companies are devising complete 
ignition advance angle maps for the 
first time. While the old points-and- 
weights system may have been modi- 
fied from time to time, any changes 
made were always based on the start- 
ing point provided by the car’s manu- 
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facturer. However, when program- 
mable engine management systems 
can have ignition advance curves of 
literally any shape programmed into 
them, a whole new approach needs to 
be taken. 

This month, we examine the fac- 
tors which influence ignition timing 
and also look at the traditional spark 
timing mechanisms. Next month, we 


will examine the ignition control pro- 
vided by fully programmable engine 
management systems and look at the 
timing maps devised for some spe- 
cific engines. | 
While it is obvious that more air 
and fuel is required at higher engine 
loads, the same clarity of understand- 
ing does not apply to the ignition tim- 
ing requirements. However, consider- 
ing the number of factors that affect 
ignition timing, this isn’t surprising. 
The requirement for adjustable ig- 
nition timing is based mainly on one 
factor — the finite time taken for the 
fuel/air charge to be ignited and 
burned. In practice, the period be- 
tween the spark firing and the com- 
plete combustion of the fuel/air mix 
is very short — about two milliseconds 
(2ms) on average. However, while this 
burn time is small, it is still suffi- 





The timing of the ignition sparks during an engine’s cycle 
must be continually adjusted in order to obtain correct 
combustion behaviour. This, in turn, is necessary for 
achieving peak power and obtaining low exhaust 
emissions. Over-advanced ignition timing can cause 
knocking (or detonation) in the engine. This can destroy 
the electrodes of the spark plugs (see above) and lead to 
major engine damage. 





TDC (TOP DEAD CENTRE) 


ne 
* eee —— 

Fig.1: when advanced ignition timing 
is used, the spark plug is fired before 
the piston reaches top dead centre 
(TDC). However, because the com- 
bustion takes a finite time, the 
cylinder pressure peaks after the 
piston has actually just passed TDC. 
(Bosch). 


ciently long enough to have an impact 
on when the spark should occur for 
best performance. 

In practice, the ignition must be 
timed so that the peak pressure caused 
by the explosion occurs just after the 
piston has passed top dead centre 
(TDC), and so is on its way back down 
the cylinder bore. If ignition occurs 
too early, then the piston will be 
slowed in its upward movement. Con- 
versely, if it occurs too late, then the 
piston will be well down the cylinder 
and so the work done on it will be 
reduced. 

The timing of the ignition is nor- 
mally expressed in crankshaft degrees 
before TDC. For example, if the spark 
is fired when the crankshaft is 15 de- 
grees before TDC, then the spark tim- 
ing is referred to as “15 degrees ad- 
vanced”. The greater the ignition ad- 
vance angle, the earlier the spark is 
fired while the piston is still heading 
upwards. Note that in some situations 
(for example, emissions control), it is 
beneficial to retard the timing so much 
that the spark is actually fired after 
the piston has passed TDC. 





If the composition of the mixture 
was constant (and it isn’t), then the 
elapsed time between ignition and full 
combustion would remain about the 
same at all rpm. As a result, if the 
ignition advance angle was set to a 
fixed angle before TDC, the combus- 
tion process would be shifted further 
and further into the combustion stroke 
as the engine speed increased. This is 
because the piston moves faster at 
higher engine speeds and thus would 
be further down the bore by the time 
combustion actually occurred. 

To prevent this from happening, 
the ignition advance must be progres- 
sively increased as engine speed rises 
(ie, the plug must be fired earlier in 
the ignition cycle). 

The other major factor affecting the 
amount of advance required is the 
engine load. As cylinder pressures 
and the air/fuel ratio decline (ie, the 
mixture becomes richer), the speed of 
combustion increases, meaning that 
ignition should be retarded. Con- 
versely, even more advance than that 
dictated solely by the engine speed is 
needed at low loads where lean mix- 
tures are used. 

If only it were that simple! Not only 
does engine speed and load deter- 
mine the best timing for the combus- 
tion of the mixture, but the following 
factors are also relevant: 

(1). the design and size of the combus- 
tion chamber; 

(2). the position of the ignition spark(s) 
in the chamber; 

(3). the fuel type; 

(4). the emissions levels required; 
(5). the engine coolant temperature; & 
(6). the safety margin required before 
knocking occurs. 

The latter point is of vital impor- 
tance. Knocking occurs in an engine 
when the pressure and temperature 
rises very rapidly due to an over-ad- 
vanced ignition timing (possibly ex- 
acerbated by glowing coke deposits in 
the cylinder head). Instead of the flame 
front propagating at about 34 metres/ 
second, it moves at about 10 times 
this pace, causing a metallic pinging 
noise to be emitted from the engine. 

The noise is of little importance; 
what is a cause for concern is the 
damage that this hammer-blow can 
do to the internal engine components. 
Broken pistons, smashed heads and 
shattered sparkplugs can all occur in 
a just a few seconds. 

This problem must be particularly 


CRANKSHAFT ANGLE 
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PRESSURE IN COMBUSTION CHAMBER 





ae 


BEFORE TDC AFTER TDC 
ADVANCE ANGLE 


Fig.2: combustion chamber pressure 
during the compression and power 
strokes of the engine. The “A” curve 
indicates the combined compression 
and combustion pressure, while “B” 
shows the compression pressure only. 
“Z” is the point of ignition. (Bosch). 
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COMBUSTION PRESSURE 





a a 
IGNITION ADVANCE ANGLE 

Fig.3: if the spark occurs too early (at 
Zb), then combustion knock (line 2) 
will occur. Line 1 shows normal 
combustion behaviour, the result of 
ignition at Za. A spark fired too late 
in the cycle at Zc will result in low 
combustion pressure as shown by line 
3. (Bosch). 
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EXCESS AIR FACTOR 


Fig.4: not only is power output 
affected by ignition timing but also 
exhaust emissions and fuel economy. 
The affect of timing on the emission of 
oxides of nitrogen with different air/ 
fuel ratios is shown here. (Bosch). 


guarded against in engines using 
forced induction (ie, supercharging 
or turbocharging). In this type of en- 
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MANUAL LINKAGE 








ADVANCE 


CAM ROTATION 
CLOCKWISE 


Fig.5: early vehicles used a fully-manual advance/retard 
mechanism, in which the breaker plate was rotated by 
the driver by means of a dash-mounted lever. This type of 
system could provide good control but only if the driver 


was interested! 


gine, the burn occurs very quickly 
and so knocking can easily occur. To 
counter this, the ignition advance an- 
gle is retarded during boost periods. 


Traditional mechanisms 


The first adjustable ignition timing 
mechanism was a fully-manual ad- 
vance system. In this system, a dash- 
mounted (or steering wheel-mounted) 
lever was used to rotate the distributor 
plate. By moving this lever back and 
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FORCE 









CENTRIFUGAL 
FORCE 


NO ADVANCE 
AT IDLE 


FULL ADVANCE AT 
HIGH ENGINE SPEED 


Fig.7: the centrifugal timing mechanism increases spark 
advance as the engine speed increases. This is achieved 
by the action of weights and springs attached to the 

breaker shaft. As the engine speed increases the weights 


swing out, causing the shaft to shift position. 


forth, the points could be made to 
open earlier or later in the cycle. 

A lever scale allowed the driver to 
gauge the degree of adjustment. In 
practice, the timing was normally re- 
tarded for starting and then advanced 
for running. However, although this 


approach meant that the timing could - 


be fully controlled (with a sensitive 
driver), its efficiency depended so 
much on the individual that it was 
soon abandoned. 


BREAKER POINTS 


BREAKER 
PLATE 
ROTATION 


DIAPHRAGM LEVER 


Fig.6: the mechanical spark timing system used until quite recently combines 
both vacuum and centrifugal advance mechanisms. At times of low load, the 
manifold vacuum is high and a vacuum diaphragm is used to advance the 
spark. Conversely, high engine loads result in low vacuum and a relatively 


retarded spark. 
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The next step saw the introduction 
of an ignition timing mechanism 
which was to last for the next 80-odd 
years. This system took into account 
both the engine speed and load using 
centrifugal advance and vacuum ad- 
vance mechanisms. 

Centrifugal advance was used to 
change the ignition timing on the ba- 
sis of the speed of the engine, via a 
series of spring-loaded weights at- 
tached to the breaker shaft within the 
distributor. As the engine speed in- 
creases the weights swing out, caus- 
ing the shaft to shift position. In turn, 
this causes the points to open sooner. 

Conversely, when the engine slows, 
the spring-loaded weights retract, al- 
lowing the breaker shaft to shift back 
in the other direction and thus retard 
the spark. 

At the same time, the vacuum ad- 
vance mechanism is used to adjust 
the spark timing to suit the engine 
load. Vacuum advance takes advan- 
tage of the fact that when the throttle 
is only just open, a low pressure (high 
vacuum) is created in the manifold 
after the throttle butterfly valve. As 
the throttle opening increases, the 
vacuum decreases (a MAP sensor in 
an EFI system makes use of this 
parameter to determine engine load). 

In vacuum advance ignition timing 
mechanisms, one side of a diaphragm 
is linked to the distributor plate by a 
rod, while the other side is linked 
pneumatically (ie, via a hose) to a 
source of manifold vacuum. At times 
of high vacuum (low load), the dis- 
tributor plate is turned so that the 





wide open. (Bosch). 


spark is advanced. Conversely, when 
the vacuum drops, the spark is re- 
tarded in response to the increased 
load. 

Although this primitive system 
worked well for many years, it did not 
take into account many of the factors 
required for optimum ignition timing. 
Consequently, the safety-margin to 
detonation (knocking) was generally 
left high, thereby limiting power and 
reducing efficiency. 


Electronic systems 


The use of electronic spark advance 
systems revolutionised ignition tim- 


IGNITION ADVANCE 
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Fig.9: electronic spark advance and engine management 
systems allow complex ignition maps which provide 
optimal timing for a large range of load and engine speed 


conditions. (Bosch). 





This photo shows the workings of a traditional distributor that used 
points and relied on centrifugal and vacuum advance mechanisms. 
Fig.8 (right) shows the final timing curve achieved by this type of 
system. The full-load advance curve (A) is achieved through the 
centrifugal action of the weights, while the partial load advance 
curve (B) additionally advances the timing when loads are light 100 
(and vacuum is therefore high). “Road load” means that the engine 

is only partially loaded, while “full load” means that the throttle is 





200 


ing. First, the traditional parameters 
of engine speed and load are now 
catered for by a detailed timing map 
stored in an EPROM (electrically pro- 
grammable read-only memory). An 
electronic timing map is far more ac- 
curate than the timing parameters pro- 
duced by the traditional mechanical 
systems and is far more reliable. Many 
modern cars also now have antiknock 


sensors and these allow the engine. 


management computer to set the igni- 
tion timing for best performance while 
still maintaining safe operation. 

In addition, other factors which af- 
fect optimum timing can now be taken 
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into consideration. Typically, a mod- 
ern computer-controlled engine man- 
agement system accepts data from sen- 
sors which monitor engine speed, 
manifold vacuum, throttle position, 
engine temperature, air temperature 
and battery voltage, and sets the igni- 
tion timing accordingly. Such systems 
also usually provide full fuel manage- 
ment as well, by controlling the fuel 
injectors. 

As a result, electronic engine man- 
agement systems provide improved 
starting and idle speed control, better 
fuel economy, increased performance 
and lower engine emissions. Sc 


IGNITION ADVANCE 
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Fig.10: the traditional mechanical advance mechanism 
produces a map which is far simpler than that achieved 
by electronic means. As a result, the ignition timing is far 


from optimum in many operating conditions. (Bosch). 


SEPTEMBER 1995 7 





Announced by Philips in late 1994, the 
Brilliance 21A is a radical new development 
in computer monitors. Not only are all its 
specifications such as convergence under 
digital control but it even compensates for 
variations in the Earth’s magnetic field. 


By BOB FLYNN 


Ever since this new range of moni- 
tors was released, they have been in 
short supply but after a very long wait, 
we finally received a sample unit to 
review. It was quite an experience. 

We have a number of large screen 
monitors in the SILICON CHIP offices 
but for sheer size, the Brilliance 21A 
monitor puts them in the shade. It’s 
not so much that it has a large screen 
but its cabinet is quite bulky and heavy. 
Its overall dimensions are 528 x 540 x 
501mm (W x H x D). So you need a 
large desk for one of these monitors 
and you need two men to lift it safely 
since it weighs 37 kilograms. 

The Brilliance 21A has a 54cm, flat, 
black matrix, square CRT with a dot 
pitch of 0.28mm, currently the best 
that can be made. The screen is anti- 
reflection and antistatic treated. Maxi- 
mum resolution is 1600 x 1280 pixels 
although that does not tell the whole 
story. While many monitors can be 
switched to 1600 x 1280, their result- 
ing picture may not be useable. The 
Brilliance 21A, on the other hand, has 
been electronically tweaked to obtain 
the very best picture that can be ob- 
tained from existing 0.28mm dot CRT 
technology. In fact, it could be said 
the picture quality is theoretically bet- 
ter than is possible. We’ll see why, 
later. 

As with all large screen monitors, 
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the Brilliance is an autoscan model 
and will automatically cope with hori- 
zontal scan rates from 30-82kHz and 
vertical scan rates from 50-160Hz. 
Video input is RGB analog and typical 
sensitivity is 0.7V. Video bandwidth 
is 150MHz and input impedance 75 
ohms. Three modes of sync are ac- 
cepted: composite sync on the green 
line, separate composite TTL sync 
(positive or negative) and separate TTL 
Horizontal and Vertical sync (positive 
or negative). 

The monitor also has the following 
features: (1) digital control of contrast 
and brightness over the full screen, 
the brightness uniformity being better 
than 90%; (2) digital control of con- 
vergence so that it is better than 0.2mm 
(typically 0.15mm) over the full 
screen; and (3) automatic cancelling 
of the earth’s magnetic field through a 
magnetic sensor and a proprietary cir- 


‘cuit that maintains a constant mag- 


netic field inside the monitor. This 
ensures that distortions of the display 
caused by changes of the position of 
the monitor do not occur. 


Power management 


Naturally, this monitor has energy 
saving features and they are quite com- 
prehensive. It is TCO 1992 Power 
Management/Energy Star Power Man- 
agement compatible. This requires a 


VESA-DPMS compliant signal. With 
screen saver programs, the power 
consumption drops 10%. With com- 
puters with VESA Display Power 
Management, the power consumption 
drops from a maximum of 180W to 
15W, after one hour without vertical 
and horizontal sync signals. When 
sync signals are restored, recovery to 
normal operation takes less than 3 
seconds. After a further one hour with- 
out sync signals, the monitor switches 
to its lowest power state, consuming a 
maximum of 8W. Recovery time from 
this state is the same as the normal 
switch-on period. The power state in 
these reduced modes is shown on the 
LCD panel. 

Storage in the monitor’s memory of 
21 different graphic resolution files, 
12 factory preset and nine user gener- 
ated, is possible. Software is supplied 
with the monitor that allows the user 
to adjust the image for the correct size 
and centring and generate a correc- 
tion table for the control of conver- 
gence, brightness and colour uniform- 


ity, if the application is not covered 
by the default files. 


Black screen 


Apart from the size, the first thing 
that most people notice about this 
monitor is the “blackness” of the 
screen. It certainly has the blackest 
screen we have seen. Apart from this 
the 21A looks very much like any 
other digital monitor. At the bottom 
centre of the front is a yellow backlit 
liquid crystal display, flanked on ei- 
ther side by a group of four push but- 
tons. Further to the right of these are 
controls for brightness and contrast 
and the power switch. 

The buttons to the left of the dis- 
play are Function, Adjust (+), Degauss 
and Adjust (-). The + and - buttons 


in external magnetic fields. 


each allow adjustment of the geom- 
etry and colour temperature through 
a scale of 0-9, indicated on the LCD. 
The buttons to the right of the display 
are Memory Select, Memory Store, 
Memory Recall and Input select. 

Pressing the Function button ac- 

cesses the following 10 functions 
sequentially: Horizontal position, 
Width, Vertical position, Height, Col- 
our temperature, Pincushion, Pin- 
cushion balance, Trapezoidal, Trapez- 
oidal balance and Language. 
_ The colour temperature function 
allows the choice of either a 9300° or 
6500° white. A third choice allows 
the operator to set his own colour 
temperature by the adjustment of the 
red, green and blue mixture using the 
+ and - pushbuttons. 

On the rear of the monitor is a power 
input socket (the monitor can operate 
from 90-132VAC and 180-264VAC, 47- 
76Hz auto selected) and five BNC sock- 
ets for the signal connections. A 15- 
pin Mini D-Sub socket for video input 
is also provided. A socket not nor- 
mally found on monitors is 9-pin Mini 
D to provide a serial interface between 
the computer and the monitor’s own 








The model 214 is the top model in the Philips Brilliance range of monitors. It has 
digital control of all picture parameters and automatic compensation for variations 


internal microprocessor. A two-posi- 
tion slide switch selects either 75- 
ohm input impedance or high imped- 
ance. With only one monitor con- 
nected to your computer this switch 
should be in the 75-ohm position. The 
high impedance position should only 
be used if two monitors are connected 
to your graphics card. 

At switch-on the LCD panel dis- 
plays the message “Wait...start up”, 
followed by “F/W Release..(No.)”. 
Each of these messages display for 1-2 
seconds and are then followed by the 
message “Test in progress”. This mes- 
sage is displayed for 2-3 seconds while 
the monitor does its self checks. If the 
monitor recognises the timing sup- 
plied by your video card as one of its 
default modes the LCD will show the 
resolution being used. If it does not, 
then the message “Mode not found” 
will be displayed. 

This means that the current timing 
is not stored though the monitor is 
working, with a proper screen dis- 
play. You can elect to ignore the “Mode 
not found” message but if you do you 
will not be able to optimise the con- 
vergence for your mode. Hence, you 


need to store your mode by © 


memories (13-21). 


Error messages 


If no connection can be made 
between the monitor and your 
computer, the LCD will display 
an error message such as ‘ Miss- 
ing H sync”, “Missing V sync” 
or “Missing H & V sync’, mean- 
ing that cables are improperly 
connected or the computer is 
not switched on. The messages 
“V out of range” or “H out of 
range” mean that the vertical or 
horizontal scan frequencies of 
your computer are outside the 
monitor’s 50-160Hz vertical or 
30-82kHz horizontal scan rates. 
Five additional error messages 
may be displayed to indicate 
monitor faults. 


Geometry & convergence 


For our tests, the Brilliance 
21A was connected to a 486DX 
and used with programs oper- 
ating at various resolutions from 
800 x 600 to 1280 x 1024 pixels. 
For the two highest resolutions, 
the message “Mode not found” 
was displayed and so we went through 
the procedure for creating user gener- 
ated files. The supplied software runs 
from Windows and involves linking 
selected channels to user tables. This 
done, Geometry Adjust was carried 
out. This entails adjusting the raster 
to screen centre and setting the verti- 
cal and horizontal borders to a width 
depending on the resolution for which 
the table was being made. 

The next step is to Select Reference 
Points. A green mark has to be moved 
to the top left of the screen and a 
second green mark moved to the bot- 
tom right of the screen. The program 
then creates the correction table for 
brightness and convergence of the 
operating mode. The files so created 
should be saved to the hard disc so 
that the channel settings can be re- 
stored if required at a later date. 

Why do all this? Because the Philips 
Brilliance 21A is capable of much bet- 
ter convergence than typical compu- 
ter monitors but it has to be done for 
each and every screen resolution and 
combination of horizontal and verti- 
cal sync. With such a large screen and 
fine dot pitch, picture imperfections 
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that would go unnoticed on smaller 
monitors become critical, particularly 
at the higher screen resolutions. 


Magnetic field compensation 


All of the fine attention to detail in 
obtaining the best convergence, geo- 
metry and uniformity of screen bright- 
ness are subject to a big hazard in the 
larger monitors. Simply rotating the 
monitor changes its orientation to the 
Earth’s magnetic field and thus the 
electronic beams scanning the pic- 
ture are thrown off their optimised 
paths. This happens in all monitors 
but again, the larger the monitor, the 
worse the effect on the picture, espe- 
cially as far as purity is concerned. 

Philips has been really clever here 
in introducing their innovative Cyber- 
screen Technology, a high falutin’ 
name which embraces all the 21A’s 
digital control circuitry and, more par- 
ticularly, its magnetic field compen- 
sation. 

In essence, the 21A monitors the 
magnetic fields acting upon the moni- 
tor and then produces a compensat- 
ing magnetic field so that the high 
convergence standard is constantly 
maintained. 

The schematic of Fig.1 shows the 
general arrangement. A bridge of Hall 
Effect devices is used to monitor the 
magnetic fields and produce an offset 
voltage. This voltage is converted to a 
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square wave by alternating current 
pulses fed to the inversion coil. The 


output square wave’s amplitude is 


proportional to the magnetic field 
strength. The square wave is AC cou- 
pled to the processing unit to remove 
the offset and amplified. The signal is 
then applied to the purity coils to 
correct the monitor’s convergence — a 
classic feedback circuit. 

The correction signal is also recti- 
fied to produce a DC voltage propor- 
tional to the magnetic field. This volt- 
age is applied to the degauss circuit 
where any change in level triggers the 
degauss circuit. Hence, at any time, 
the Brilliance 21A may perform an 
automatic degauss which you see as a 
momentary picture distortion accom- 
panied by the characteristic audible 
twitch from the degauss coils. 


The proof of the pudding 


While it is easy to be overwhelmed 
by the complexity of this monitor and 
its operating procedures, the proof is 
in the outstanding picture quality. The 
monitor was used mainly with a CAD 
program at a resolution of 1280 x 1024 
pixels and the display showed excel- 
lent geometry, even brightness and 
good resolution. With my usual moni- 
tor (a 20-inch colour monitor with 
0.31mm dot pitch), I need to zoom in 
frequently on large drawings, particu- 
larly when placing type; circles that 








appear round at the centre of the 
screen are not so when moved away 
from centre. This is not the case with 
the 21A. Type placement does not 
require the same level of zoom and 
circles are circles no matter where 
they are placed on the screen. As noted 
above, high resolution mode in one 
monitor is not the same as on another 
and this is where you really notice the 
picture quality of the Brilliance 21A — 
it is aptly named. 

A minor irritation is the delay that 
occurs when the resolution changes 
within a program. For example, if the 
program shells out to DOS, to perform 
a print command, then the monitor 
takes a noticeable time to find the 
correct resolution file and show a cor- 
rectly scanned picture. This delay is 
longer than the switching time of the 
relays in a multi-sync monitor. 

As well as being ideal for desktop 
publishing and CAD programs, the 
Brilliance 21A would appear to be 
ideally suited to any program where 
colour accuracy is paramount such as 
in advertising production, textile and 
fashion design, and so on. 

At the time of writing, the Philips 
Brilliance 21A is priced at $5270 plus 
tax where applicable. Further infor- 
mation can be obtained from Philips 
Business Electronics, Technology 
Park, 3 Figtree Drive, Homebush, NSW 
2140. Phone 1 800 658 086. Sc 





Two project suggestions 

I would like to suggest two ideas for 
future projects. The first is a low pow- 
er, say 5W maximum, general pur- 
pose stereo amplifier. I recently re- 
paired a cheap 3-in-1 which was suf- 
fering from severe distortion from one 
channel. It turned out that the audio 
chip was (a) dead and (b) obsolete. 

I replaced the chip with the Mini 
Stereo Amplifier kit from the Dick 
Smith Funway series, as it was the 
only small stereo amplifier available. 
The LM380s are only good for around 
2W flat out (if you don’t mind 10% 
distortion!) and can be unstable little 
mongrels when they want to be. There 
must be a suitable stereo chip lurking 
in the data books somewhere that 
could be useful as a slightly higher 
power general purpose amplifier. 

The second is slightly more unu- 
sual — a replacement for the spark 
start system in a gas stove. I was visit- 
ing a relative recently who is badly 
affected by arthritis and found her 
struggling with matches to light the 
gas because the electric start system 
in the stove had given up the ghost. 

After whipping the back off the 
stove, the spark unit turned out to bea 
black box, about the size of an average 
sized jiffy box, with six wires, for the 
six jets and run from the 240VAC sup- 
ply. Unfortunately, it was sealed in 
epoxy plastic which made repair im- 
possible. This was the second unit 
that had failed and she did not want 
to bear the expense of another service 
call, for it to fail again. The length of 
the spark would not have to be too 
large, say 5mm, but it should have 
separate outputs in case one of the 
outputs is shorted to earth acciden- 
tally. 

M. Allen, 

Artarmon, NSW. 

Comment: a suitable low cost ampli- 
fier is the LM1875T module featured 
in the December 1993 issue. While 
capable of 25W it can be derated to 
deliver 4W with a 20V supply rail. 

The best approach to reliable gas 
lighting (particularly with natural gas) 
is to dispense with the electronic spark 
units altogether and to use a gas lighter 
designed for the job. One such unit, 
branded “Red Head” is a modified 





cigarette lighter with a long nozzle. 
They sell quite cheaply, for just a few 
dollars. 


Disappointment with 
speaker review 

I am writing to express my disap- 
pointment of the quality of the review 
of the Jamo classic speakers by Leo 
Simpson in the July 1995 issue. It 
reads more like a paid advertorial and 
forum for personal opinion rather than 
a clear unbiased technical and subjec- 
tive evaluation of the products. 

In particular, I object to his com- 
ments on bi-wiring. If Leo or “we” 
cannot see the point of bi-wiring I 
suggest you read “High Performance 
Loudspeakers”, by Martin Colloms 
(4th edition). He is considered a world 
authority on loudspeaker design and 
in his opinion the advantages of bi- 
wiring are quite clear, whether the 
crossover be at the amplifier end (pre- 
ferred) or at the speakers. Briefly, it 
reduces currents in conductors that 
are common to HF and LF drivers and 
reduces the bandwidth each circuit 
has to handle. Bi-amping is great but 
bi-wiring has definite advantages, al- 
beit small, but isn’t true hifi all about 
small gains (pun not intended)? 

The Jamo Classic 4’s appear to use 
the M-T-M arrangement popular in 
designs by Joe D’Apolito who writes 
for “Speaker Builder” magazine and 
designs systems for major US and 
Scandinavian manufacturers. I have 
built his excellent Aria 5’s which are 
similar to the Jamo 4’s. I feel Leo 
missed an opportunity to comment 
on the properties of this configura- 
tion. Where are the frequency, phase 
and polar response plots, comments 
on imaging, comparisons with simi- 
larly priced units, etc? 

An earlier speaker review referred 
to oxygen-free cable as “a lot of rub- 
bish” or some such comment. Rightly 
or wrongly, many stereophiles use 
OFC and I am sure they were insulted 


by such statements. As you should . 


know, sound reproduction is part sci- 
ence and part art with many grey ar- 
eas, preferences and opinions and to 
be dogmatic about any aspect is only 
to show ignorance of the subject and 
thereby lose one’s credibility. 


On amore positive note, I have read 
SILICON CHIP since its inception and 
commend you on its quality, broad 
range of topics and excellent designs, 
many of which I have built. Electron- 
ics and audio have been my profes- 
sion and hobby since 1948 and I can 
relate to the “Serviceman” and “Vin- 
tage Radio” segments. Please keep up 
the good work. 

R. W. Field, 

Bonnie Doon, Vic. 

Comment. We note that you have cited 
Martin Colloms as a “world author- 
ity” but the fact is that there is no 
technical justification for bi-wiring 
loudspeakers. The Theory of Super- 
position clearly demonstrates that two 
signals or voltages do not interact ina 
passive network but add linearly. Bi- 
amping is a different matter but to 
gain the advantages of reduced inter- 
modulation in the amplifiers you need 
to use an electronic crossover and 
eliminate the passive network. 

We are familiar with the so-called 
D’Apolito configuration but we are 
not sure that it was intended as a 
feature of the Jamo Classic 4’s. It would 
seem logical that if the D’Apolito 
configuration is to work properly, the 
tweeter should be at or near ear level. 
With most small loudspeakers, the 
D’Apolito arrangement places the 
tweeter at a lower than optimum level. 
As far as we know, the central place- 
ment of a tweeter flanked by the other 
drivers above and below was pio- 
neered not by Joe D’Apolito but by 
Richard Dunleavey with his Duntech 
speakers, designed and made in Aus- 
tralia. 

We do not remember making a com- 
ment on oxygen-free copper cables in 
a previous review but there is no justi- 
fication for using OFC cables in any 
audio application. OFC cable was 
originally developed by Hitachi as a 
solution to hydrogen embrittlement 
of conductors inside large alternators 
in power stations (alternators use a 
pressurised hydrogen atmosphere). As 
far as we know, OFC cables were first 
advocated by Japanese hifi enthusiasts 
who have a well-known taste for the 
esoteric. We have not seen one techni- 
cal paper on the merits of OFC cables 
for hifi use. Sc 
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D.I.P. Bridge Electronics 

Rectifier Notebook Volume 5 
DB155G. Rated at600V Atlast- The 

1.5A. missing link! New 

Cat Z-3300 reprint of Volume 5 | 


to complete the 
whole series of 
notebooks. 
Cat B-3685 





Groove Joint Pliers 


Quality chrome-plated 190mm groove joint pliers, drop- 
forged from tool steel, plus hardened and tampered for long 
life. Adjustable into 5 positions, they use a tongue-groove 
joint to ensure the handle won't slip between settings when 
under load. Insulated handles. Made in pelt 

Cat T-3317 : 


$1695 
NEW. 


AC Voltage Tester 


Extremely useful for locating breaks in power cables and 
making sure voltage exists in sockets, cables etc., it detects 
AC voltage (100-450 volts), and indicates its presence with a 
flashing LED and an audible pes 

Cat Q-1544 fap 








Varitemp Iron 


240-volt operation with 25-watt capacity makes the Varitemp 
a perfect choice as an all-round iron. Simply adjust its 
temperature control to suit your application. 

Cat T-1350 
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Stainless-Steel 
Diagonal Nipper 


Precision stainless-steel nipper for 
working with small components and 
general printed circuit boards. They 
feature high quality stainless-steel 
construction, are spring loaded 

and have well-insulated 

handles. 90mm. 


Cat T-3310 § 7 995 


10-Piece Mini Spanner Set 


A handy set of quality metric spanners covering most sizes 
between 4mm and 11mm. Suitable for light/medium duty uses. 
Cat T-4550 


$1695 


Micro-Precision Plier Set 


A set of spring-loaded micro 
pliers/nippers with fully- 
insulated handles. They’re 
made from quality stainless- 
steel and come with: 90mm 
cutting nippers, 100mm flat 
nose, 100mm round nose, 
100mm bent nose and 100mm 


long nose pliers. ¢ 9995 


Compact 3999 prseonsis — 
Multimeter 


This high quality multimeter 
features 3.75 digit display, 
auto-polarity, 
capacitor/diode/transistor test, 
logic circuit test, frequency 











measurement and peak 
reading hold. With pop-out 
stand. 


Cat Q-1450 











We’ve had over 20 : 
years experience in kits. | 
So we know exactly what 


we're doing nothing but the best. 


Our kits are safe. 
A ‘Mains Guide’ is supplied 
with all mains-powered kits. 


Level Crossing Light, 
Bell And Sensor Kits Y 


Want the realism of a working level crossing on your model 
railway? But how do you get the lights and bells to trigger as the 
train approaches? Well, it’s easy if you have these two kits - your 
miniature landscape will become just that little bit more realistic as 
soon as you install them! Suitable for both single and double-track 
intersections, the lights and bells are triggered by the sensor unit 
detecting a magnet hidden in the locomotive. Kits will be supplied 
in shortform with all components, PCB & necessary sensors. 
Level Crossing Light And Bell Kit 
Cat K-3028 


$1495 


Level Crossing Train Detector Kit 


Cat K-3026 


Talking Headlight Reminder 


Can be used as a reminder alarm to alert you when your 
headlights are left on or for a number of other applications. Simply 
record your own reminder message (up to 16 sec.) and it will be 
continually replayed for 30 seconds. It’s simple to build, using a 
single sound recorder IC and an 
external speaker. Comes in short 
form with components, PCB, and 
hardware items such as switches, 
mic. insert, speaker and record 
LED. 


Cat K-5024 


5111C 0h ae $3995 








We’re making way for a whole 
new range of Kits so hurry in and 
save on these and many more! 


We only use brand-new 
prime-grade components. 
So you know you're getting 


We make them easier to build 
Many kits have pre-drilled holes, 
pre-cut slots & pre-printed panels. (and inner-packs unopened) for a refund. 











a 90 $6995 








ur instructions 
are clear and easy 
to follow. 


rectified before sale. 


You can return a kit if it’s too hard. : 
Return it to us within seven days with your receipt 


Fast NiCad Charger V 


Now you can charge up your NiCads in as little as 50 minutes! 
Using just a single Philips IC, this low-cost kit will charge either two 
or four “AA”, “C” or “D” cells in a very short time - 50 minutes for 
AA cells (600mAH) and 100 minutes for C and D cells (1.2AH). 
You can even power it from your car battery or a 12VDC power 
source. It provides built-in switching controllers to allow you to 
create much more efficient chargers than the standard linear 
methods, plus it uses both current and voltage sensing to ensure 
correct charging as well as an RC clock/timer to prevent 
overcharging. Comes complete with PCB, case, front panel label 
and all components. 


Cat K-3125 9 995 


May ’94 


Chromavox YOY 


Your lightshow can keep pace with your music with this amazing 
chromavox. The clever circuit turns sound into light, in a safe and 
easy to assemble package. It can accept line input from your 
amplifier or work independently using its own built-in microphone. 
You can hang 2400 watts of light from 3 channels and have the 
intensity controlled by the incoming sound level. It’s a full-form kit 
and comes with a pre-punched silk-screened front panel, 
attractive moulded plastic case, PCB and all components. 





CHROMAVOX 





And more.... 


Brake Lamp Monitor —_ Cat K-4500 Now Just $12.95 
Light & Sound Trigger Cat K-3034 Now Just $19.95 
Zener Diode Tester Cat K-3051 Now Just $24.95 
Light Chaser Cat K-3161 Now Just $79.95 
SLA Battery Charger = Cat K-3204 Now Just $79.95 
4-sector Home Alarm Cat K-3254 - Now Just $22.95 
TV Pattern Generator Cat K-3472. Now Just $26.95 


Audio Power Meter Cat K-5372 
Camcorder Mixer Cat K-5408 
80m AM/CW Transmitter Cat K-6004 
Signal Checker Cat K-7226 
Cable Checker Cat K-7230 


Hurry! Only 16 Available! 
infrared Remote Pre-amp = Cat K-5550 


Now Just $12.95 
Now Just $16.95 
Now Just $19.95 
Now Just $19.95 
Now Just $16.95 


Now Just $369 






















Sloping Plastic Cases 


High-quality plastic cases with 2mm thick heavy-duty aluminium panel 
suitable for housing a variety of projects. With provision for PCB 
mounting, they come complete with rubber feet and screws. 


Small - panel size: (approx)120 x 187mm 


Cat H-2911 $9495 


Large - panel size: (approx)162 x 250mm 


Cat H-2912 $3495 


Lead-free Solder Magnet Sets Solder Hobby 


99.3% tin/ 0.7% copper alloy. Great for hobby use and for Tu be 

Melting point of 227°C. experimenting with magnetic 

200g roll. Size 0.71mm. fields. 17g tube. 1mm solder. 
Cat N-1628 ne 4-piece Cat N-1637 





iit Ge .|_Includes horseshoe, circular 
| and two bar magnets. 

Cat H-6000 

6-piece 

Includes horseshoe, bar and four 

circular magnets. 


Cat H-6005 
$350 .ach 


A Top Performing Shortwave Receiver ‘Receiving 


The easy way to listen in to shortwave, AM or FM! Offers simple keypad frequency entry, Antenna 
push-button selection of the 45 station memories, a scanning facility and, its back-lit LCD gj 
screen keeps you informed of all functions sie ia tia , Handbook 

currently selected. Complete with dual-alarm, | 


$150 















A complete guide to high 





sleep and dual-time facilities plus earphones | performance ————— = 
for FM stereo. Covers 1.715 to 29.995MHz on receiving . Ca 
shortwave. antennas from Me RECEIVING 
ANTENNA 
Cat D-2847 longwave Pa HANDBOOK. 
through to | : 
$9 4G shortwave. . = 
Cat B-2045 : 
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Low-Cost PIR Detector 


A great low price for a reliable 
detector! Compact and unobtrusive, 
it provides an easily-adjusted range 
of up to twelve metres through 95°. 
An indicator LED illuminates when 
the alarm is triggered and pulse- 
stretched output minimises false 
alarms. It can be mounted on any 
flat surface or corner. 


Cat L-5011 S 3995 


Compact 180° PIR Detector 
sie Its tiny si it oft ticed... until tri d! It 
Ceiling PIR Detector | ie %cre tedcccorcat te walt ceting or comer 


mounted. Highly-sensitive, it offers 








Intruders will have little chance of escaping four interchangeable lenses so you 
undetected once you have this installed - it can Set it to focus on the area of 
monitors a wide 360° arc! Plus, the very latest ee Co ofa ee Preaianevie 

iss ; pulse count for greater accuracy 
technology ensures that it’s not triggered and fewer false alarms. 
unnecessarily by lights located nearby, Cat L-5015 
minimising the chance of false alarm! Easy-to- 5 5995 
install, it's designed to be ceiling mounted for 
convenience and maximum coverage. 
hi ante Professional Quality PIR 
Cat L-5017 This Professional Quality PIR employs 


a high-quality Japanese sensor for 
accurate performance, making it a 
highly reliable choice for your business 
or home. It monitors a huge 15m x 
15m range through a 110 degree arc. 
Includes walk test LED, tamper 
protection, adjustable detection 
pattern and noise reduction circuit. 


L-5016 $6995 
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Build a keypad 


combination lock 


This keypad combination lock can be used to 
arm/disarm a house or car alarm, or to activate a 
solenoid-operated door strike. It accepts codes 
up to 12 digits long and is easy to program. 


Design by JEFF MONEGAL 


Keypad combination locks are a 
great idea in security applications, 
since they are far more convenient to 
use than keys. What’s more, the code 
can be quickly and easily changed at 
the user’s whim to restrict people who 
previously had access or just to main- 
tain security. 

By contrast, keys can be easily cop- 
ied or lost, while locks are expensive 
and time-consuming to change. 

The Keypad Combination Lock de- 
scribed here can be used in a range of 
security applications. These include: 
(1) turning burglar alarms on and off; 
(2) activating solenoid-operated lock- 
ing mechanisms in security doors and 
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gates; (3) controlling ignition killers 
and fuel cutout systems in cars and 
boats; and (4) operating power doors 
on garages. 

When used with a home burglar 
alarm, the keypad would typically be 
mounted just inside the front door. 
Alternatively, the keypad could be 
mounted in a weatherproof case just 
outside the door. That way, you could 
reduce the entry and exit delays to a 
bare minimum or simply wire the 
alarm for instant triggering. 


Main features 


Unlike previous circuits, this unit 
is based on a dedicated kepad combi- 


nation lock IC and this has greatly 
simplified the circuitry. Called the 
UA3730, this 18-pin CMOS device 
contains all the necessary logic cir- 
cuitry to monitor the keypad matrix, 
plus the necessary output logic for 
latched and momentary operation. 

In addition, the chip includes on- 
board memory which is used to store 
the code. Up to 12 numbers can be 
stored in memory (for 10!* possible 
combinations) but this will depend 
on the level of security required. Un- 
like previous systems, the code can be 
quickly changed (provided you have 
access to the PC board), since there 
are no wire links to solder in or DIP 
switches to set. 

In most cases, a simple 4-digit code 
will give you adequate security while 
retaining the benefits of a number 
that’s easy to remember. This number 
of digits provides odds of greater than 
10,000 to one against someone guess- 
ing the correct code. Of course, you 
can use more than four digits for even 
greater security (although it’s never 
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KEYPAD COMBINATION LOCK 


Fig.1: the circuit is based on IC1 which is a UA3730 keypad combination lock 
IC. This device scans the keypad and, when the correct code is entered, the 
Alarm On/Off output toggles and the Lock Solenoid output goes high for two 
seconds. The piezo buzzer echoes the key presses. 


a good idea to use your telephone 
number). 

The keypad used is a standard 3 x 4 
unit as used in some telephone dial- 
lers. It includes the digits 0-9 plus 
“*” and “#” keys. Only the digits (0- 
9) can be used as part of the code but 
you can use the same digit more than 
once. 

Three outputs are provided by the 
Keypad Combination Lock: (1) Lock 
Solenoid (momentary); (2) Alarm On/ 
Off (latched); and (3) Siren. The unit 
is easy to operate — all you have to do 
is enter the correct code and press the 
“#” key. A small piezo transducer 
“beeps” briefly (for 0.2s) each time a 
key is pressed. 

Because it can only register one key 
at a time, you can’t fool the unit by 
simultaneously pressing all the keys 
at once. In addition, the IC includes a 
time-out feature so that you only have 
one minute to complete the code en- 
try after the first key is pressed. If you 
take longer than one minute, the IC 
resets and you have to start all over 
again. 

When the correct code is entered, 
the Door Lock output goes high for 
two seconds (to open the door) and 


lights a red indicator LED. By con- 


trast, the Alarm On/Off output alter-. 


nately toggles between high (+12V) 
and open circuit (O/C); ie, it changes 
state each time the correct code is 
entered. 

The Alarm On/Off output can be 
used for switching burglar alarms or 
other equipment on and off, either 
directly or via a relay. 


Wrong code 


If the wrong code is entered, the 
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transducer beeps once but only on the 
first two attempts. After the third in- 
correct attempt, the Siren output goes 
low for 60 seconds to sound an exter- 
nal siren or trigger a central alarm 
system. During this period, the trans- 
ducer beeps once every second and 
the circuit lights an orange indicator 
LED. 

The circuit subsequently automati- 
cally resets at the end of the 1-minute 
alarm period. Alternatively, the cir- 
cuit can be reset at any time during 
the alarm period by entering the cor- 
rect code. 

Note that the use of any output is 
entirely optional. You might elect to 





Features Of The Keypad Combination Lock 


e Based on a dedicated combination lock IC. 


° Accepts codes up to 12 digits long for 10'* possible combinations. 


® Code is stored by the IC and is programmed from the keypad. 
e Three outputs: (1) Lock Solenoid pee) Be Alarm On/Off Uatened): 


and Siren (1-minute alarm). 





LED indicators for Lock Solenoid and Siren outputs. — 
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TO 
NUMBERS ON PCB 


BACK OF KEYPAD 


Fig.2: install the parts on the PC board 
as shown in this layout diagram. The 
two LEDs can either be mounted on the 


PC board, or they can be installed along 


with the keypad on the front panel of a 
case or switch plate. 


use only the Lock Solenoid output, 
for example, and leave the Alarm On/ 
Off and Siren outputs disconnected. 


Supply requirements 


Because it is a CMOS device, the 
UA3730 has a typical quiescent cur- 
rent of just 5uA. This makes it suit- 
able for battery backup using dry cells, 
since these will last for the length of 
their shelf-life. In fact, battery backup 
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Take particular care when wiring the | ypad, as some of the leads of the 








7-way cable from the PC board have to be crossed over as shown here. Just 
be sure to connect the wiring exactly as shown in Fig.2. 


for the IC is desirable since the 
memory is volatile. This means 
that the programmed code is lost 
if the power is interrupted, with 
the unit reverting to its default 
code of O#. 

The circuit itself is powered 
from a 12V DC source, with the 
current requirements dictated by 
the external load. A typical door 
lock solenoid will require a sup- 
ply capable of delivering about 
400mA but many applications 
will require only 100mA or less. 

Battery backup is not a feature 
of the original circuit but it can 
be easily added, as we shall see 
later on. Note that the suggested 
circuit using dry cells is only suit- 
able for maintaining the pro- 
grammed code in the IC until 
regular power is restored. 


Circuit details 


Refer now to Fig.1 for the cir- 
cuit details. Apart from the IC 
and the keypad, there are just 
two transistors, a 3-terminal regu- 

lator, a piezo transducer and a few 
minor parts. 

Ri and Ci are the timing compo- 
nents for IC1’s on-board oscillator. In 
operation, IC1 scans the keyboard 
matrix and decodes the key presses. 
The internal logic of the IC then de- 
cides whether or not the correct code 
has been entered and whether or not 
it has been entered in the required 1- 
minute period. 


Pins 17, 16 & 15 are the device 
outputs. Normally, pin 17 of IC1 is 
high and so PNP transistor Q1 is off. 
However, each time the correct code 
is entered, pin 17 goes low for two 
seconds and so Q1 briefly turns on 
and supplies current to the door lock 
solenoid. It also supplies current to 
LED 1 via a 1kQ limiting resistor. 

At the same time, pin 16 changes 
state. If it was high before the code 
was entered, it switches low and Q2 
turns on. Conversely, if it was low, it 
switches high and Q2 turns off; ie, pin 
16 behaves as a latching output. — 

The third output, pin 15, is nor- 
mally high but switches low for one 
minute if three incorrect codes are 
entered in a row. This lights LED 2 
and also drives an external siren cir- 
cuit via diode D5 and current limiting 
resistor R4. At the end of the 1-minute 
period, IC1 resets and pin 15 switches 
high again. 

Pin 14 is the piezo driver output. 
Each time a key is pressed, this out- 
put generates a 3kHz signal for 0.2s 
which drives Q3. Q3 in turn drives 
the piezo transducer (B1) with this 
3kHz pulse signal. R7 is necessary to 
provide a DC current path for the tran- 
sistor. , 

In addition, pin 14 generates a 0.2s 
burst at 3kHz each time an incorrect 
code is entered. It also generates a 
3kHz burst every second for a period 
of one minute if three incorrect codes 
are entered (ie, while pin 15 is low). 

Pin 13 is used to control the pro- 
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Fig.3: this diagram shows how to add LED indication 
and a relay to the Alarm On/Off output. If you don’t 
need the relay, just leave it (and D9) out. 





+12VO 


2x1N4004 
D7 





4.5V aokes 


_ -Fig.4: here’s how to add battery backup to the circuit. Note 
that this circuit is only intended to maintain the code in the 
UA3730 IC in the event of a power failure. 


Once the board assembly is com- 
pleted, it can be wired to the keypad 
via a 7-way ribbon cable. A cable 
length of 150mm should be sufficient 
for most applications. You will need 
to take extreme care when making the 
connections to the keypad, since some 
of the leads must be crossed over to 
reach their correct terminals. Just ig- 
nore the screened “1” on the PC board 
and connect the leads as shown in 
Fig.3. 

A plastic cable tie is used to anchor 
the keypad cable to the PC board, to 
stop the leads from coming adrift. 

Finally, the piezo transducer can be 
wired into circuit. Be sure to connect 
the red lead to the positive terminal. 
The Keypad Combination Lock is now 
ready for testing. 


Testing 


All you have to do here is connect a 
12V DC power supply to the unit and 
try it out. 

Wait a few seconds after switch on 
for the circuit to reset correctly — the 
piezo transducer will beep when all is 
ready. Now press 0# and check that 
LED 1 lights for two seconds and then 
goes out again. If it does, then all is 
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well and you can check the other two 
outputs. 

To do this, use a multimeter (set toa 
low DC range) to monitor the Alarm 
On/Off output and check that this 
output toggles each time the correct 
code is entered. This done, check that 
the transducer beeps once every sec- 
ond and that LED 2 lights for a period 
of one minute when three incorrect 
codes are entered. 


Changing The Code 


The default code for the unit is “O” 
and this is entered by pressing 
“QO” on the keypad and then press- 
ing the “#’ key. To change the 
code: 


(1) Place the jumper in the “P” 
(program) position of LK1. 














If you strike problems, first check 
that the keypad is wired correctly, as 
it’s easy to make a mistake here. This 
done, check that all polarised parts 
are correctly oriented and that the 
correct part has been used at each 
location. 


Programming 

To program the unit, first install the 
jumper between the two pin header 
terminals labelled “P” at the LK1 po- 
sition (ie, between the two righthand 
terminals) — see Fig.2. Pin 13 of IC1 is 
now grounded. Now enter in the re- 
quired code (up to 12 digits), press the 
“*” key and transfer the jumper to the 
store (S) position. 

Your new code is now programmed 
into the lock. Check that the unit will 
recognise this code by keying it in and 
pressing the “#” key. 


Options 

(1) Alarm On/Off Indicator: Most 
burglar alarms sound a small buzzer 
during the exit and entry periods, soa 
LED indicator was considered unnec- 
essary for the Alarm On/Off output. If 
you do need a LED indicator on this 
output, then it can be easily added as 
shown in Fig.3. 

Fig.3 also shows how this output 
could be used to drive a relay. Note 
that a diode must be connected across 
the relay coil to protect Q2 from volt- 
age spikes when the relay turns off. 

(2) Battery Backup: A 4.5V battery 


pack (eg, three 1.5V dry cells) and a 


couple of 1N4004 diodes are all that 
are required to maintain the code pro- 
grammed into IC1 if the power fails. 
Fig.4 shows how this is done. 

The circuit works like this: nor- 
mally, the cathode of D7 is at 4.5V and 
so D8 will be reverse biased and no 
current flows from the batteries. How- 
ever, if the power fails, D8 becomes 
forward biased and the backup batter- 
ies take over and supply IC1. 

D7 can be easily added to the exist- 
ing PC board by substituting it for the 
wire link immediately below the 
1000uF capacitor (C3). Be sure to in- 
stall it with its cathode lead to the 
right. D8 can be wired in series with 
the positive supply lead from the bat- 
teries and its cathode connected to 
D7’s cathode. 

(3) Door Sensor: Although not 
shown on the circuit of Fig.1, pin 12 
is designated as the on/off sensor in- 
put. This pin is normally left floating 








The two LED indicators can be affixed to the plastic case using epoxy resin, as 


shown here. Similarly, the keypad is attached by first drilling clearance holes 
for its four corner posts and then using epoxy resin to glue these corner posts to 


the inside of the case. 


but if it is shorted to the commoned 
anodes of D1-D3, the siren output goes 
low for one minute (ie, the effect is the 
same as if three incorrect codes are 
entered in sequence). 

Despite not being shown on the cir- 
cuit, provision for this feature has been 
made on the PC board. All you have to 
do is wire the two unused pads to a 
normally open switch (eg, a reed 





the wall cavity. 





Mounting the circuit in a plastic case is OK 
for low-security applications. Alternatively, 
you can mount the keypad on a blank mains 
wall plate and hide the PC board close by in 


switch or an under-carpet pressure 
mat), or even several switches wired 
in parallel. These switches could be 
used to detect other doors or win- 
dows being forced. 


Installation 


The exact method of installation 
will depend on the application but 
make sure that the electronic circuitry 
is secure so that the keypad can- 
not be circumvented. 

In most cases, the keypad can 
be mounted on a blank mains 
wall plate and this can be in- 
stalled with the PC board be- 
hind it in a wall cavity. This 
means that the two indicator 
LEDs would also have to be 
mounted on the wall plate (eg, 
directly beneath the keypad) and 
connected to the PC board via 
flying leads. The LEDs can be 
secured using epoxy resin. 

Another option is to mount 
the keypad and circuitry in a 
plastic utility case and this 
method would be suitable for 
low-security applications. 

Power for the circuit can be 
derived either from a DC plug- 
pack supply or from an existing 
alarm power supply, preferably 
with battery backup. Note that 
if the alarm system has a battery 
backup, then the optional bat- 
tery backup circuit depicted in 
Fig.3 is unnecessary. Sc 








YOU CAN 
NOW AFFORD 
YOUR OWN 


SATELLITE 
TV SYSTEM 


For many years you have 
probably looked at satellite 
TV systems and thought 





SS 


Your own K-band 
system from only: 


HERE'S WHAT YOU GET: 


© Prime focus dish configured 
to your location. 

@ Super low noise LNB/feedhorn. 

© 25m low loss coaxial cable. 

®@ DYNALINK 50 channel stereo 
satellite receiver, with remote s 
control. Pre-programmed to 
Optus frequencies. 


e Pointing co-coordinates 
for your location. 
BEWARE OF IMITATORS 


PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 Fax: (02) 9949 7095 


| Ask about our regular newsletters and: | 
| Customer BBS. Send coupon for your free | 
| Info pack, listing all items and prices. 
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YES GARRY, please send me more 
information on K-band satellite systems. 
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ACN 002 174 478 
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r YHE DARTH VADER and Cylon 
characters have always had 
great appeal, probably because 

of their distinctive metallic voice 
styles. This simple project lets you 
imitate the dastardly Darth and other 
diabolical characters from the nether 
regions of the galaxy. All you do is 
switch it on, speak into a small electret 
microphone and adjust a single pot to 
get the effect you want. 

Now it’s quite possible that some 
people might not see the need for 
building such a handy space-war ac- 
cessory as this. To others, the reasons 
will be self-evident — after all, why 
should you be forced to stick with 
your own everyday boring voice? 

As can be seen from the photos, the 
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Vader Voice is housed in a small plas- 
tic case. The controls include an ef- 
fects rate adjustment (which varies 
the type of sound), a volume control 
to set the output level from the loud- 
speaker and an on/off switch. The 
loudspeaker is mounted inside the 
case while the microphone is located 
in a small film canister connected via 
a length of shielded cable. 


How it works 


Fig.1 shows the block diagram for 
the Vader Voice. The action starts on 
the lefthand side, where an electret 
microphone feeds signal to an op amp 
stage (IC1a) which has a gain of about 
15. A chopper circuit (ie, CMOS switch 
IC2) then switches the signal on and 





Disguise your voice 
to sound like Darth 
Vader from “Star 
Wars” or a Cylon 
from “Star Trek”. 
With the added 
menace of a new 
strange-sounding 
voice, you too can 
travel the galaxy for 
profit and 
entertainment. 


By JOHN CLARKE 


off at a rate determined by oscillator 
stage IC3 and potentiometer VR1. 

The output from the chopper stage 
is fed to a 3kHz low-pass filter based 
on ICib. This stage removes the re- 
sidual signals produced by the switch- 
ing action in IC2. Finally, IC4 feeds 
the processed signal to power ampli- 
fier stage IC4 via volume control VR2. 

Fig.2 illustrates how the circuit pro- 
duces the sound effects. Waveform A 
is the audio signal from the micro- 
phone after passing through amplifier 
IC1a, while waveform B is the square 
wave output from the oscillator. Wave- 
form C shows the audio signal after it 
has been “chopped” at the oscillator 
frequency. 

The bottom waveform at D shows 


the corresponding output from the 
low-pass filter (IC1b). Note that this 
wavetorm is quite different in appear- 
ance to the original waveform shown 
at A and it sounds correspondingly 
different too. 

Refer now to Fig.3 for the complete 
circuit. Apart from the microphone 
and loudspeaker, it uses four low-cost 
ICs plus a few resistors and capaci- 
tors. 

The electret microphone requires a 
bias in order to function. This is sup- 
plied via a 10kQ resistor which is 
decoupled from the supply rail via a 
1kQ resistor and 33uF capacitor. This 
decoupling arrangement is necessary 
to prevent supply line fluctuations 
caused by the power amplifier stage 
from modulating the microphone and 
causing positive feedback. 

The signal from the electret micro- 
phone is fed via a .0033uF capacitor 
to pin 3 of op amp [C1a. This stage is 
connected as a non-inverting ampli- 
fier with a gain of about 15, as set by 
the 470kQ feedback resistor and the 
33kQ resistor on pin 2 (ie, Gain = 1 + 
470/33 = 15.2). 

IC1a is biased at half the supply 
voltage via two 220kQ resistors and 
the associated 470kQ resistor con- 
nected to pin 10. A 10uF electrolytic 
capacitor decouples the half-supply 
voltage, which is also used to bias 
pins 2 & 1 of IC2 and pin 5 of op amp 
ICib. As a result of this bias arrange- 
ment, the output from IC1la swings 
above and below +4.5V. 
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Fig.1 (above): block diagram of the 
Vader Voice. The signal from the 
microphone is amplified in IC1a and 
“chopped” in IC2 at a rate set by 
oscillator IC3. The resulting signal is 
ten filtered in ICib and fed to audio 
amplifier stage IC4. 


Fig.2 (right): this diagram shows the 
effect on the input waveform at 
various points in the circuit. Note 
that the output waveform (D) is quite 
different to the input waveform (A). 


The oscillator stage is formed by 
IC3 which is a 7555 CMOS timer. This 
stage generates a square wave output 
with a frequency in the range from 
1.3kHz to 14kHz, depending on the 
setting of VR1. Let’s see how it works. 

At switch on, the 0.1yF timing ca- 
pacitor is initially discharged and the 
output at pin 3 is high. The 0.1pF 
capacitor then charges via the 1kQ 
resistor and VR1 until it reaches 
4/3Vcc (ie, 7/3 the supply voltage). 


When it does, pin 3 switches low and 
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the timing capacitor discharges via 
the 1kQ resistor and VR1 until it 
reaches */3Vcc. This switches pin 3 
high again and so the process is re- 
peated indefinitely while ever power 
is applied. 


Fig.3 (below): the final circuit uses 
7555 timer IC3 to drive CMOS switch 
IC2 and this stage in turn chops the 
audio waveform from [C1a. IC1b is 
the 3kHz low-pass filter stage and this 
drives IC4 via volume control VR2. 
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9V 
BATTERY 
AND CLIP 


MICROPHONE (e4) 


Fig.4: install the parts on the PC board and complete the wiring as shown in 
this diagram. Note that shielded cable is used for the connections to volume 
control VR2 and to the electret microphone. 


The square wave output at pin 3 of 
IC3 toggles CMOS analog switch IC2 
on and off. When pin 3 of IC3 is high, 
the CMOS switch is closed. Con- 
versely, when pin 3 is low, the CMOS 
switch is open. As a result, the signal 
from IC1a is gated at the oscillator 
frequency before it is fed to IC1b. 

IC1b and its associated resistors and 
capacitors form the third order low- 


pass filter. This rolls off the signal 
above 3kHz at 60dB per decade (ie, 
20dB/octave). This means that at 
30kHz the signal is attenuated by 
60dB. 

The filtered signal appears at pin 7 
of ICib and is AC-coupled via a 0.18uF 
capacitor to volume control VR2. This 
AC coupling prevents DC from flow- 
ing in VR2, which would cause noise 





in the output each time the potenti- 
ometer was operated. 

Following VR2, the signal is cou- 
pled to pin 3 of IC4, an LM386 audio 
amplifier which is capable of driving 
an 8Q loudspeaker at an output power 
of up to 1W. Its output appears at pin 
5 and drives the loudspeaker via a 
100uF capacitor which rolls off the 
response below about 200Hz. In addi- 
tion, a Zobel network consisting of a 
.047uF capacitor and a 10Q resistor is 
connected across the output of IC4 to 
prevent high frequency instability. 

Power for the circuit comes from a 
QV battery and is applied via on/off 
switch S1. A 100uF electrolytic capac- 
itor provides supply line decoupling, 
to minimise variations due to the peak 
currents through the LM386 audio 
amplifier. 


Construction 


A PC board coded 08310951 carries 
most of the parts for the prototype. 
This board was housed in a plastic 
case measuring 130 x 67 x 43mm, 
while a self-adhesive label was de- 
signed for the front panel. 

Fig.4 shows the wiring details. Start 
the PC board assembly by installing 
PC stakes at all external wiring points 
and at the S1 position. This done, 
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The PC board was secured by clipping it into slots that run along either side of 
the case, while the loudspeaker was fastened to the lid using contact adhesive. 
Make sure that the battery clip is correctly wired to the board. 


install the wire link adjacent to IC2, 
then install the resistors and capaci- 
tors. Tables 1 & 2 show the resistor 
and capacitors codes but it is also a 
good idea to check the resistor values 
using a multimeter, as some colours 
can be difficult to read. 

Take care to ensure that the four 
electrolytic capacitors are correctly 
oriented. In particular, note that the 
two 100uF capacitors are oriented in 
opposite directions. 

The three ICs can now be installed, 
again taking care to ensure that they 
are all correctly oriented. It is quite 
easy to identify pin 1 of an IC, as it is 
always adjacent to a dot or notch in 
one end of the IC’s body (see Fig.4). Be 
careful not to get the 8-pin ICs mixed 
up and don’t use a conventional 555 
timer for IC3. It must be aCMOS 7555 
type to ensure low battery drain. 


Switch S1 is mounted on top of the 
PC stakes, to give it sufficient height 
to later protrude through the front 
panel. When the PC board has been 
completed, it can be clipped into the 
case as shown in the photo. 

Next, affix the adhesive label to the 
lid of the case and use it as a template 
for drilling the holes. You will have to 
drill holes for the Volume and Effect 


pots, the Power switch and the loud- 


speaker grille. A small hole is also 
required in one end of the case for the 
microphone lead. 

Take care when mounting the two 
pots on the lid. VR1 (Effects) is a 10kQ 
linear type, while VR2 (Volume) is a 
10kQ log type. The loudspeaker is 
mounted using contact adhesive. 

Once everything is in position, the 
wiring can be completed as shown in 
Fig.4. Light-duty figure-8 cable is used 





for the loudspeaker connections and 
for wiring the Effects pot, while 
shielded cable must be used for the 
Volume control wiring. The battery 
clip can also be wired in at this stage — 
be sure to connect the red lead to the 
positive terminal on the PC board. 
Shielded cable must also be used 
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for the microphone lead. Use a length 
of about 600mm and feed it through 
the end of the case before soldering it 
to the PC board terminals. The micro- 
phone itself can be mounted in a plas- 
tic film canister or some other similar 
plastic container. 

In the prototype, the microphone 
was mounted through a hole drilled 
in the cap of the film canister and 
secured with a dab of epoxy. The lead 


100MHz Tektronix 465M Oscilloscope 


Fig.5: this is the 
full-size etching 
pattern for the 
PC board. 
Check your 
board carefully 
before installing 
any parts. 


08310951 | 


passes through a second hole drilled 
in the bottom of the canister. 

Finally, the battery can be clipped 
into position and the lid attached. 


Testing 


To test the project, simply switch it 
on, wind the volume control up and 
speak into the microphone. You 
should immediately be rewarded with 
a metallic sounding voice. Adjust the 


2-Channel, Delayed Timebase 


VERTICAL SYSTEM 

Bandwidth & Rise Time: DC to 100MHz (-3dB) and 3.5ns or 
less for DC coupling and -15°C to +55°C. 

Bandwidth Limit Mode: Bandwidth limited to 20MHz. 
Deflection Factor: 5mV/div to 5V/div in 10 steps (1-2-5 
sequence). DC accuracy: +2% 0-40°C; +3% -15-0°C, 40- 
55°C. Uncalibrated, continuously variable between settings, 
and to at least 12.5V/div. 

Common-Mode Rejection Ratio: 25:1 to 10MHz; 10:1 from 
10-50MHz, 6cm sinewave. (ADD Mode with Ch 2 inverted.) 
Display Modes: Ch 1, Ch 2 (normal or inverted), alternate, 
chopped (250kHz rate), added, X-Y. 

Input R and C: 1MQ +2%: approx 20pF. 

Max Input Voltage: DC or AC coupled +250VDC + peak AC at 
50kHz, derated above 50KHz. 


HORIZONTAL DEFLECTION 

Timebase A: 0.5s/div to 0.05us/div in 22 steps (1-2-5 se- 
quence). X10 mag extends fastest sweep rate to 5ns/div. 
Timebase B: 50ms/div to 0.05us/div in 19 steps (1-2-5 
sequence). X10 mag extends maximum sweep rate to 5ns/ 
div. Horizontal Display Modes: A, A Intensified by B, B 
delayed by A, and mixed. 


CALIBRATED SWEEP DELAY 

Calibrated Delay Time: Continuous from 0.1, to at least 5s 
after the start of the delaying A sweep. 

Differential Time Measurement Accuracy: for measurements 


MACSERVICE PTY L 


20 Fulton Street, Oakleigh Sth, Vic., 3167. Tel: (03) 9562 9500; Fax: (03) 9562 9590 


**|Ilustration is representative only 
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of two or more major dial divisions: +15°C to +35°C 1% + 
0.1% of full scale; 0°C to +55°C additional 1% allowed. 


TRIGGERING A & B 

A Trigger Modes: Normal Sweep is triggered by an internal 
vertical amplifier signal, external signal, or internal power line 
signal. A bright baseline is provided only in presence of trigger 
signal. Automatic: a bright baseline is displayed in the ab- 
sence of input signals. Triggering is the same as normal-mode 
above 40Hz. Single (main time base only). The sweep occurs 
once with the same triggering as normal. The capability to re- 
arm the sweep and illuminate the reset lamp is provided. The 
sweep activates when the next trigger is applied for rearming. 
A Trigger Holdoff: Increases A sweep holdoff time to at least 
10X the TIME/DIV settings, except at 0.2s and 0.5s. 

Trigger View: View external and internal trigger signals; Ext 
X1, 100mV/div, Ext -: 10, 1V/div. 

Level and Slope: Internal, permits triggering at any point on 
the positive or negative slopes of the displayed waveform. 
External, permits continuously variable triggering on any level 
between +1.0V and -1.0V on either slope of the trigger signal. 
A Sources: Ch 1, Ch 2, NORM (all display modes triggered by 
the combined waveforms from Ch 1 and 2), LINE, EXT, EXT :- 
10. B Sources: B starts after delay time; Ch 1, Ch 2, NORM, 
EXT, EXT :-10. 


X-Y OPERATION 
Sensitivity: 5m\V/div to 5V/div in 10 steps (1-2-5 sequence) 


Australia’s Largest Remarketer of 
Test & Measurement Equipment 





Effects pot (VR1) until you obtain the 
sound you want. All you need now is 
a helmet, a black cloak, a breathing 
mask and a light stick to terrorise the 
galaxy, or just the immediate neigh- 
bourhood. 

If Darth doesn’t do his stuff, first 
check that each component is in its 
correct location and that all polarised 
parts are correctly oriented. You 
should also carefully check the un- 
derside of the PC board for solder 
bridges or missed (or bad) solder con- 
nections. 

Next, check for +9V on pin 8 of IC1, 
pin 14 of IC2, pins 4 & 8 of IC3 and pin 
6 of IC4. Pins 2 & 5 of IC1 should be at 
+4.5V, as should pins 1 & 2 of IC2. 
Check the relevant circuit components 
carefully if you do encounter any in- 
correct voltages. 

If all you get is your normal ampli- 
fied voice, check that oscillator IC3 is 
working correctly. It should have an 
average voltage of 4.5V at pin 3, as 
measured on a multimeter. If you don’t 
get any sound at all, try bridging pins 
2&1 on IC2. This will tell you whether 
or not CMOS switch IC2 is function- 
ing, or whether the fault lies else- 
where in the circuit. sc 





through the vertical system. Continuously variable between 
Steps and to at least 12.5V/div. 

X Axis Bandwidth: DC to at least 4MH7z; Y Axis Bandwidth: DC 
to 100MHz; X-Y Phase: Less than 3° from DC to 50kHz. 


DISPLAY 

CRT: 5-inch, rectangular tube; 8 x 10cm display; P31 phos- 
phor. Graticule: Internal, non-parallax; illuminated. 8 x 10cm 
markings with horizontal and vertical centerlines further marked 
in 0.2cm increments. 10% and 90% 
markings for rise time measurements. 
Graticule Illumination: variable. Beam 
Finder: Limits the display to within the 
graticule area and provides a visible 
display when pushed. 
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DRAM Memory: ¢ 4x 72 pin SIMM sockets 
Support 2 banks of 72pin and 1 bank of 
30pinSIMM module « Support 1MB to 64MB 
DRAM memory on board Cache Memory: « 


Slot x 6 « 8-bit ISA Slot x 1. BIOS: 
¢ Licensed Advanced AMI Win.Bi0OS, 
Support Flash ROM BIOS. 


FULL SUPPORT FOR 10 BASE-2 
(COAXIAL BNC) AND 10 BASE-T 
(TWISTED PAIR RJ45). FULL 
SUPPORT FOR STANDARD 
NETWORK OPERATING 


SYSTEMS. 


The 16-bit card is Novell NE2000 Ethernet adapter compatible. « Cards with the 
10BASE-T interface have four diagostic LEDs ¢ The 16-bit card provides 16KB of 
buffer RAM « All cards provide selectable interrupts and a base 1/0 address for 





greater flexibility and compatibility with other add-on cards. 


DOUBLE BNC 
FEMALE 








$2.50 $2.25 











a8 aa P10523 
P10501 $4.25 $3.50 BNC JAC 
ee BNC PLUG "L" 
: PE 
i) 1-9 
ae. 10t P10526 $5.95 $4.95 
P10505 $5.25 $4.50 
BNC JOINER CCD z 
78” jo+ | 19 10+ 
P10513 $3.50 $2.95 P10527 $3.50 $2.95 











NIC - 2000 SERIES NETWORKING CARDS 


The NIC 2000 networking cardis a tes erformance Ethernet network 
adaptor that is software configurable. Software configurable means 
your adapter may be configured by software using the installation 
diskette. It also includes 16KB of buffer RAM for faster network 
transmission and reception. 
e NetWare Tested and Approved 


; Re dae 
BNC & RJ45 
CONNECTOR 


Twa ame Ge ewe connector | 


























BNC TERMINAL .. BNC RIGHT ANGLE 
93 OHM PCB MOUNTING 
ARCHET 1-9 19 405 
P10528 $3.50 $2.50 P10545 $4.95 $3.95 
Solve your networking problems with our 
; varied length ethernet cables. Save heaps! 
P10529 $6.95 $4.95 
BNC —_—— 
CRIMP ¢ BNC 50 OHM 2M NETWORKING 
PLUG CABLE M-M 
PS7 7/00 as $7.95 
iz ° BNC 50 OHM 3M NETWORKING 
P10530 $3.25 $2.95 CABLE M-M 
PS77038 3 $9.50 
° BNC 50 OHM 5M NETWORKING 
CABLE M-M 
P37705 ee $10.95 
a 48 ¢ BNC 50 OHM 10M 
ie NETWORKING CABLE M-M 
P10531 $3.05 $3.75  PS7710 2... $16.95 
NETWORKING CABLE M-M__ 
a ee PS7715 2c $22.95 
SUIT RG59 e BNC 50 OHM 20M 
sla hel to CABLE M-Nog 98 
P10535 $2.95 $2.50  Jcncsooumaom : 
Sue PPR sn NETWORKING CABLE M-M 
P37730 2 $39.95 
° BNC 50 OHM 40M 
io 4 NETWORKING CABLE M-M 
eS Seg es PS7740 3 ia ee $49.95 
P10544 $4.95 $3.95 












41 Connecting to 10 BASE "T" and 






"E" SHAPE RJ45 devices (RJ45M-RJ45M) 
ADAPT OR ; oe in MES, 








IN ag || © RJ45M - RJ45M 0.5M Patch Cable 






19 gicce: pe $8.95 
P10604 $9.95 ¢ RJ45M - RJ45M 1M Patch Cable 
"Y" SHAPE : Portis 2 ho a 
ADAPTOR PLUG «& ¢ RJ45M - RJ45M 2M Patch Cable 
TO TWO ss Ps7764 $10.95 


SOCKETS 





° RJ45M - RJ45M 3M Patch Cable 
P37766 $11.95 


¢ RJ45M - RJ45M 5M Patch Cable 
P37768 $16.95 









1-9 


P10606 $9.95 $8.95 





ERRORS &/ OMISSIONS EXCEPTED. PRICES-CHANGE WITHOUT NOTICE. 





NEW KITS NEW KITS NEW KITS NEW AITS | 


LED BATTERY VOLTAGE INDICATOR | z 


Here's a flexible circuit that can be used in just about 
any piece of battery operated equipment, to combine 
the functions of a power-on LED and battery voltage 
indicator. Measuring only 25mm square, the circuit can 
be easily mounted in the smallest of spaces, to give 
you warning of impending battery failure. 
| EA SEPT'95 





GENERAL PURPOSE AMPLIFIER ............ssssessecsssessenees $14.95 
BALANCED INPUT DIFFERENTIAL PREAMP ............0000+ $19.95 
FLOAT NICAD CHARGER oi. ocii nus iss scanigansbseacbopesaat $14.95 
TRANSISTOR TESTER | ois .scasesccssicnsonguesneesespeaamaeonne $22.95 
SUGW PLAYMASTER AMP «cise icniascompescobernizoonsecnaat $119.00 
TNs PLR 2s sass ocivie banvvacbunnceschtaipephacbenromel $9.95 


2 OT COUNTER 2 a eee $22.95 



















Ever since scientific showmen like Tesla and 
Edison were able to generate really high 
voltages, the Jacob's Ladder display has been 
creating awe amongst laymen. 










TV PATTERN GENERATOR oosseeesscscecccccccceccccecsseeeccccccu $94.95 
UNIVERSAL POWER SUPPLY ............cccseeeeee $12.95 


SCREECHER CAR ALARM ...........cessesesesesesessssnenseeeees $36.95 
1 I2AV ALIGHT CHAGER 5c ss ociiepsentgctesanoclasttnceetting $21.95 
THERMOSTATIC SWITCH FOR RADIATOR FANS ........... $31.95 
VO ADAPTOR FOR POS ooo. csaschonmniscieninossbavesby ruben $59.95 





























































































































































With COIL INPUT BUFFER & RELAY DRIVER .......ssssssscessessssesecceses $34.95. 
K10690 LOW cosr Si TRACER/AMP PRR OES $00.85 
K10696 $59.95 LOW VOLTAGE CUTOUT FOR GAR JBOAT $22.05 
LOW COST TRANSISTER & IN-GRCUIT. TRANSISTOR TESTER ee $14.95 
MOSFET TESTER TAN es Toreouea re Sg 

This simple but extremely flexible circuit Bs INVERTER 2KW (NON ASSEMBLED) ........c+-ss-ssesessees... $1,495.00 

P : ly a This handy tester is INVERTER 2KW ASSEMBLED & TESTED .......ccssssssssseees $1,895.00 | 
be used for just about any semi-fixed timing designed to plug LOW OHMS METER .aessssccsssscccssssccesssseeevnsteseansecens $29.95 
applications, with its ability to select timing | into a digital VOICE OPERATED RELAY. $1998 
: multimeter to IGNITION MILER co te ere ae $22.95 
jane from seconds £0 vps shee on provide accurate HEADPHONE AMPLIFIER soovnnnnsrnnarnsenn $34.95 
separate outputs. two independant and | tv ''’’ Seetle’ é#=§ =a: = 8 == | | K103820 VIDEO RF MODULATOR ooo cccecesecesesssseeeees : 

P ee me " rere 40 measurement of SOW AUDIO AMPLIFIER ....sscccscssssssssssssceseceeeee $54.95 
program mable timing events , can be | transistor beta, to s PGB SOW AUDIO AMPLIFIER TOAISI4A cocci ate $19 a6 
sychronised awith the 50Hz mains values up to 50, 000. RGB TO PAL ENCODER MODULE ok ee 95 
or driven by an internal RC_ or more. You cari” KARAOKE BOX... oes 
clock, and can be me. use it to test small REMOTE CONTROL EXTENDER FOR VCRS ..........ssssee+. $32.95 

: signal, power & HIGH ENERGY IGNITION ....ssccccssccccoscccccscccccscsccosooseece $49.95 
powered Darlinat BREAKERLESS IGNITION .....-sscscscessscsssseessneseenseee $44.95 
ae ne at i " ons bos LOUDSPEAKER PROTECTOR seein $29.96 

ransistors &, as a nga PORT. 1 A HARGER ..ecssssssesse 
either an bonus. it will check K10675 15W 12-240V INVERTER .aa.ccssssssssssseccssseseseseseeesesscsen $49.95 
1GHz DIGITAL FREQUENCY COUNTER «..-----s-cccccccccccccee $147.95 
AC or DC Mosfets. LOW COST QUIZ GAME ADJUDICATOR -----ssc-ccscsscccoseee $34.95 
SC May '95 16-SECOND MESSAGE RECORDER ..c-cccccccscscsesseeseeee $65.95 
source. ? WOOFER STOPPER gonna $56. a5 
EA AUG'95 K10685 Po CONTROLLED EPROM PROGRAMMER ................... $99 a5 
LEXE CARALARM ss eine 
REMOTE CONTROL ELECT. COCKROACH -----sc-ccc0ce..- $69.95 
; er Ai Perhaps your HIGH EFFICIENCY FLUORO INVERTER KIT ...........-..----- 5 
PC- DRIVEN ELECTROCARDIOGRAM budast Cant col IMPROVED DECODER FOR ACS SIGNALS... $19.95 
eee r uaget Cant quite A SIMPLE LOW VOLTAGE SPEED CONTROLLER. ......... $13.95 
This simple project will let you take your own {| stretchto the cost PRINTER BATU NOICATOR oh Pints are oe 
j i j j Uhalle and ‘Sa wea ee eee | | ATU400 LOW C00! ZOoW AMPLIFIER MODULE ........... ce cecseeeeees b 
3 Sonepat aph, and display it on a PC. With the | ofa full"bells and VERSATILE 40V/3A LAB POWER SUPPLY... $165.95 
software supplied, you can read, display, save to disk and | whistles" Dolby CHAMP 0.5 WATT AMPLIFIER ...ssssssssccencesseornceeseooen $9.95 
print the electrical Mavelortn A deechsaek by your own heart Pro-Logic _ “aa eee SPER ssssscesvoceunnesssneeennsnennaes a re 
(or anyone i assets | Surround sound CONTROL STEPPER MOTORS WITH YOUR PC............. $65.95 
else's ) : decoder. Or peer ian By  egaigeant seer a 
Powered by a alternatively, you QOOW INVERTER KIT ....sssssssssoseoccsocssvscereseneevneee $199.95 
QV battery and might be one of those music lovers who oe Labeda tecre SWORN oie cane Shs 
A Bs 1 ’ - r Soar Arr Pee oe OURS © ONT LE LED UPVAQEE oo ccccccccccoveccocccuscocunacesecvosascussesae 
electrically © doesn't like the idea of subjecting your LEVEL CROSSING DETECTOR FOR MODEL RAILWAYS. $29.95 
isolated from © favourite music to a lot of fancy digital SOUNDS au foe Lv Soe sscscuamette SU 
the computer, °™ sg eae Either way, this really low cost DSO ADAPTOR (INCLUDES ADC0861)................... $168.95 
the PC-ECGis a safe, Jow cost way to moniter the electrical ra analog decoder should appeal to WEEKLY REMINDER TIMER ....sscssecceesccecseeeeseeeenssee $19.95 
activity of the heart UNOISE UN. STEREO PREAMP nce $19.85 
LIGHT & SOUND TRIGGER <<... nie tee 
EA JULY '95 Bian a May 95  KI06/0 SOW ALDIO AMPLEIER generar $37.50 
FAST CHARGER FOR NAD o.....ccscccccccccccccscsesssceeeeeeees $42.95 
y, Repo) Pipe’ ES DUAL ELECTRONIC DICE aiid iis Gaara $24.85 
If you are looking for an accurate way to control film ES oe ee Se Bi LG 2 eee $49.95 
developing times, then take a look at this STEAM TRAIN WHISTLE & DIESEL HORN SIMULATOR $9248 
Photographic Timer. It will switch on mains-powered BUDGET PRICED TEMPERATURE CONTROL ................ $39.95 
fluorescent ultraviolet tubes or incandescent lamps ime ee re) 08 
rated at upto | 20OW for a preset time ranging from GO/NO-GO CRYSTAL GHEOMER 3c Ssssucsssbedtetesteatst se 
|- 450 seconds. _ —— J a MINIVOX VOICE OPERATED REUAY 2 Stags 
Silicon Chip April 9 5gugecqqaiat pee Pe ow AIRCRAFT WEATHER INFORMATION 750 
ee With eight inputs (expandable to 24), this AUTO DISCHARGER FOR NICAD BATTERY PACKS ........ $27.95 
useful device will monitor almost any digital TALKING HEADLIGHTS REMINDER ..s.ccccesotssesrene 


eens Seif} circuit and trigger your oscilloscope only 
RR oe A i] when a preset combination of inputs is found. 
It also includes an adjustable triggering delay, 
so it can effectively convert your scope into 
a low cost logic analyser. EA April '95 


CLIFFORD-A PESKY LITTLE ELECTRONIC CRICKET ...... $15.45 
3-SPOT LOW DISTORTION SINEWAVE OSCILLATOR ..... $49.95 
A BUDGET PRICED "SHOESTRING" STEREO AMP......... $99.95 
DIGITAL EFFECTS UNIT FOR MUSICIANS .............:.0000 $138.95 
DIGITAL TRIGGER ADAPTOR FOR SCOPES .................. $68.95 
A PHOTOGRAPHIC TIMER FOR DARKROOMS .............. $64.95 
0 ECONOMY SURROUND SOUND DECODER ..............0004. $59.95 





K1067 

K10675* LOW COST TRANSISTOR TESTER/MOSFET ............ $29.95 3 

P| 10680" PC- DRIVENELECTROCARDIOGRAM enn $2005 § 

: =: © IMPROVED FLEXT HMER WI oc) isc k occ cacciccsnccedeeeatec < 

eee On PWMIL ORDERS TO: K10690* LED BATTERY VOLTAGE INDICATOR ...................... $1245 ¢ 

MAIL ORDER DEPT, ROD IRVING ELECTRONICS PTY. LTD., K10695* JACOB'S LADDER DISPLAY (Without Coil) ................ $29.95 e 
LOCKED BAG 620, ROSEBANK MDC, K10696* JACOB'S LADDER DISPLAY (With Coil) ..............----.... $59.95 

CLAYTON SOUTH, VIC 3169. *SOON AVAILABLE 8 


ERRORS & OMISSIONS EXCEPTED. PRICING CHANGE WITHOUT NOTICE 









glove box of the car. 
PECIFICATIONS 


volts 















Battery Test: 
Q13060 


Power: 





operated from 240V mains 
FEATURES: 
Protective earth carried through to output 
Earthed 3 pin output socket 
Replaceable fuse for overload protection 
Carry handles 
Safe robust construction 


IUM™ 


PENT 
COMPUTER FAN 
Suit sep! Bcpus 





For 60/66MHz cpus 
H10613 





NEW BNC PANEL MOUNTING PLATE 
These plates have the BNC punched 
holes made out of plastic 





240V/AC MAINS SURGE PROTECTION 
AND FILTER X10092 


SAVE $21.00 
WAS $70.98 


e Approved by the Australian 
Dept of Minerals & Energy. 
e Approval # N11361 





SCMETERS 


A pocket sized multimeter that 
includes 5 functions and 16 
measuring ranges. Single knob 
function control makes it very simple 
to use. Comes complete with test 
leads and instructions and is ideal for 
the handyman - can be kept in the 


DC Voltage: 0-2.5-10-50-250-500 


AC Voltage: 0-10-50-250-500 volts 
DC Current: 0-500uA-10mA-250mA 
Resistance: Rx10, Rx k (centre 3.6) 
1.5V 9V 
Sensitivity: 2k ohms/volt DC/AC 
Requires 1 x AA battery - 


Stepdown Transformers are designed to allow 
appliances designed for 110V to 120V to be 





MODEL 2166-ST 250 WATT 


INPUT 240V 50Hz OUTPUT 115V AC 250VA 





COMPUTER FAN 
The easy way to me! your CPU 





731032 


1.6MM 
T31034 





oi! TAL ALPE TER 


The ideal meter for technicians with a full 
3% digit LCD readout. Requires a 9V 
battery either alkaline or carbon. 
Expected life of carbon battery is 100 
hours and 200 for the alkaline. 
SPECIFICATIONS 
DC Voltage: 200mV-2-20-200-1000 
volts 
AC Voltage: 200-750 volts 
DC Current: 200n.A-2000uA-20mA- 
200m A-10A 
<9 5 SResistance: 200Q-20002-20kQ- 
200kKQ 2000k22 

Diode Test: Measures forward 
13070 resistance in kQ with a test current of 
1.5mA max 
Power: 



















Requires 1x 9V battery 











MODEL 2164-ST 100 WATT 


INPUT 240V 50Hz OUTPUT 115V AC 100VA 


Use these handy compartmentated 
boxes to store all your bits and pieces 
of electronic components, parts and 
other stuffs for easy access. Each one 
=| is made of robust opaque plastic and 
have hinged "snaplocking" lid. 


Don't be fooled by cheap imports. Solder 
has to have the correct flux or else your 
soldering iron tip will corrode. 


WAS __ NOW 


172W x 90D x 38H mm 
H10086 2c See ee $5.95 


60/40 RESIN CORED: 


0.71MM, 250Grams 3 
T31000 $8.95 $7.95 


$15.95 $13.95 | One large and six small individual sections. 
180W x 118D x 42H mm 


PEIOORG. FA iasicenscscdteceneae $6.95 


0.91MM, 250Grams 
T31010 


0.91MM, 500Grams 
T31012 


1.6MM, 250Grams 
T31020 $7.50 


1.6MM, 500Grams 
T31022 $15.95 $12.95 


HOBBY PACKS- 60/40 Resin cored in 1 
metre lengths 

0.71MM 

T31030 


$7.95 $6.95 
$14.95 $12.95 


One large and sixteen small individual 
sections. 270W x 173D x 40H mm 


HI0090 istics ess $9.95 


$6.05 


Twenty-six storage sections. 274W x180D X 
43H mm 


H1TQ08 8 amie x $11.95 


ERRORS & OMISSIONS EXCEPTED. PRICES CHANGES 
WITHOUT NOTICE. 






























The deat nieter for jechditians with: atull | | 
“3% digit LCD readout. Requires a av | i 
battery either alkaline or carbon. Expected 
life of carbon battery is 100 hours and 
200 for the alkaline. 
SPECIFICATIONS 
DC Voltage: 200mV-2-20-200-1000 
volts 
200-2-20-750 volts 
200n.A-2mA-20mA-200mA- 
2A-20A 


AC Voltage: 
DC Current: 


AC Current: agate 

: 200Q-2kQ-20kQ-200kQ- 

2MQ-20MQ 

: Measures forward 
resistance in kQ2 with a test 
current of 1.5mA max 
Requires 71 x 9V battery 









Budget-priced 
soldering 
iron.Features include: 


Super quick heat up 
& recovery times. 

30 watt power. 

Lightweight design 
for high work rate & 
productivity. 

> Long tip life - 

replaceable. 
® Maximum 
temperature 330 
degree Celcuis. \ 
This soldering iron plugs © 
into any 240VAC/S0Hz daly socket to 
operate. = 


TIP REPLACEMENT 
T12698.....$9.95 


A new red-hot 
item. Pertect 

» addition for the 
electronic 
workshop. 


Solder Station plugs into any 240VAC/ 
50Hz mains socket to operate. The | 
soldering iron functions at 12-1 8VAC 6W. 


Features include: Heating 
temperature of up to 319 degrees 
Celsius. @ PTC (Positive Temperature 
Co-efficient)controlled to maintain 
consistent tip. temperature. Fast 
warmup time. @ Heating temperature 
of up to 319. ‘degrees Celsius. 


Longer Tip Life. 


112566 
Stock/Tip replacement- 
T2697 nen, $9.95 





PC VGA CIRRUS LOGIC 5430 |LATEST_CPU PRICE | 





Features 
¢ Fully IBM VGA compatible 486DX2-66 OverDrive Chip . $249 486DX4-100 NEW......$249 
e Support VESA standard software by BIOS built-in functions 486DX4-100 OverDrive Chip. $399 486DX4-120 WEVY/._.§299 


e Support PCI-33MHz (2.0) system with Burst mode 
e 64-bit GUI acceleration (32-bit for 5430) 

e 64 x 64 hardware cursor 

e Support 72Hz vertical scan refresh rate 

e VESA standard feature connector PENTIUM I20MHz 
e Built-in clock chip and a true colour (24bit, 16 million colours) RAMDAC | | PENTIUM I33MHz 


IMB DRAM FITTED e 64-bit memory data b t AVAILABLE ON ORDER THROUGH 
An all new PCI VGA card based onthe ” andS434PC/SMT mode) ne ee OMe Tr 880 | Um erones on ay man onben 


Cirrus Logic 5430, that is specficiall tee 
designed for the Pentium 7 Midget e Green PC support including DPMS-compatible BIOS, jumper for light- 


above family of CPUs. Upgrade to greenmotherboard and power-saving utilities 
higher video display performance with » Support VGA, SuperVGA, and Enhanced VGA resolution in 16, 256, 


~ 






























1 | the drivers support and utilities. 64Kand 16.7 Million simultaneously colours CAT NO. 
 . " X18075 Meg 16bit VGA 

WINDOWS”. a yp Windows® 95 products- available from August 24th 1995) RStabY 
; g Cat No. Descriptions Price 


X18004 IDE/SPG 
X18013 





OTHE > 188069 Windows® 95 Upgrade ACAD 3-H $115 | RYUICHI Aves 
MANY FEATURES THAT YOU ARE \88071 Windows® 95 Upgrade 3-+ CURE | xi8165 tet ETHERNET RUdS + BNG gre 
ALREADY USED TO IN EARLIER 
VERSIONS OF WINDOWS. Nistole nae Windows® 95 Upgrade CD $139 lpi tse ee let sacar ete : a 
CALL AND PLACE YouR £88073 Windows® 95 Base 3-H FULL SAR XI8151 SPC. cccscsctenecceneccn en $25 
ORDER NOW... J88070 These ee GA DECE am SeImMmmS W481 X18190 Printer 2-Port Sict Lot 1-2 Card ........sssss0000 $39 
, ; X18191 Printer Port Sict Lpt 1-2-3 Card... $49 





















X18141 High Speed Serial Card 1-Port 16550 ........ $59.95 
X18041 High Speed Serial Card 2-Port 16550AFN ... $79 
X18143 High Speed Serial Card 4-Port 16550AFN ... $189 
x18157 $.PG with 16550 UART CHIP .................. $44.95 
ATBOTS GOS Cane ooo as ssccjusccscaicaeamees $19 
C14260 SMART GAMES Cont .............ccesseeeseeees $39.95 
X18177 CDROM Controller oo... eeeeeeeeeees $4 


Tun your PC monitor into a TV. Great for 
those who need to keep up to date with 
oo Current news tha felates to their ar 


"© liner Da Board Recehies UHF/ 
VHF rere Ty sone Available in 3 ; ; 
| PAL AUSTRALIA. . In-built loud speakers are the unique feature of this 


computer case. Just perfect for those who need all 
their desktop space! Features include: 
eSlide in top -perfect for schools*200 watt power 





Softwaré Siam 
controls for channe! preset, 


selection, fine tuning, and for volume, “gama 
“treble, bass and stereo modes. Think of it 


























e olin aia ate supply *Size: 360W x 400D x 135H mme 3 digit | CAT. DESCRIPTION -..c-s.ccsssesssccosscessees RICE 
or HiVideo/PRO frame ae etek ir display ¢ Two in-built speakers ¢8 Slots and mounting |{ X17078 VESASCSI IDE FLOPPY MULTI I/O... $249 
watch TV Two watts per channel ies © Security k X18002 VESA MULTI I/O uote eee $39 
stereo output 5 a yeaah accessones* ogcunty Key Switc X18099 VESA 1 Meg TRIDENT 9400 $129 
Bundled DOS and Windows Hine reds Hen Seal X18100 VESA CIRRUS 5428 ..........cceeeeeees $139 
aol ee NISIEe VERA DE Cerise net $345 


X17071 VESASCSI 2, IDE, Fie y, Multi |/O $299 
X18087 VESA WD Accelerator Video Card... . $209 
X18167 VESA VGA S3 Accelerator ............... $169 
X18185 VESA ET-4000 TSENG LABS ................ $199 
X18149 VESA CLOUD9 VGA 2 MEG. .......00..0... $449 
X18047 VESA IDE ENHANCED MULTI I/O .... $119 
X18182 VESA CACHED IDE MULTI I/O............ $280 


100% Microsoft Mouse compatible, . 
the QuickTrac 100 works with any ap- £ 
plication that works with the MS Se 
rial Mouse. It includes QMenu™ pro-% 
gram to add mouse support to any ‘ 





































MULTIMEDIA CASE WITH P/S- NO 


















program not designed to be used with AMPLIFIER. _......109.00 PRI 

a mouse. I gives precise contol over sider SU i ammamuee cc 
your applications with a large thumb- MULTIMEDIA CASE WITH P/S AND || x18179 PCI IDE CONTROLLER «0.0... -sccccsce.- $49 
controlled tracking ball and 3 large, AMPLIFIER. X11084.......$169.00 |] X18181 PCI DIAMOND VIPER 2MEG........... 


easy-to-use contol buttons X18183 PCI VGA CIRRUS LOGIC 5430......... 


This board corporates system board and PCI IDE in on 
board that provides all the PC solution. The mainboard is 
Pentium TM micro processor based PC/AT “sued support 
256KB to 1MB cache with ISA Bus and PCi Local Bus to 
upgrade your system performance. Ideal for multi-taskin 
and fully supports MS DOS, Windows/NT, Novell, OS/2, etc 





Ideal for use with high sats external 
SCSI, tape drivers, external LAN — 
adaptors, new generation high-speed # 
printers. : 




















Supports power management 
operation via BIOS. Power down timer from 0.25 to 512% 
mins. Green mode selection via software or hardware. Sis: 
The Pentium micro processor P54C provides! ea 

power performance for high-end workstations and 
servers. Supports 75/90/100/120/132MH 
CPU speed. Supports 25/30/33MHz PCI LOCAL BUS 
speed. Speed selection via software. 1/0 clock 8MHz for ISA Bus. 
Supports 4 banks (4pcs) 72-pin 1/2/4/8/16/32MB SIMM module 

socket. Supports DRAM memory up to 128MB on board. DRAM type: page mode, 


Two nee Gually-cOBHOUanS high § 
speed 1 serial ports which are 
sa puclally Aesigned to keep high Compatible © Supports the following: Dual 
speed, external modems running at IDE channel, IDE hard disk >528MBytes 
the fastest speed possible. ® Flexible (>1024 cylinders). Mode 3, 4 protocol, the 
IRQ selection (IRQ 3, 4, 9, 16) data transfer rate of up to 11MBytes/Sec. IDE 

(ATAPI) CD-ROM, Tape backups. Special BIOS 
control, no driver needed for DOS/Windows. 


® Supports up to two low and high- Fully user friendly. Jumperless design. 
» density floppy disk drives (2.88/1.44/ , 














, conve. and 720/360KB) and Tape 70ns required. Cache SRAM size from 256K to 1MB, write back. 
3 Fully compliant with IEEE 1284 standard Five 16-bit ISA Bus slots and three PCi Local Bus Slots 
_ ae Fully compatible with external EPP to SCSI/ Supports following: 4 IDE hdd Mode, 3 
8 Fully ATA-2, Fast ATA MO/CD-ROM/Tape Back Up devices. high performance hdd. IDE interface CD-ROM. High capacity hdd. 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 





readers are welcome and will be paid for at standard rates. 
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Rev limit indicator 
for rally cars 


For racing and rally vehicles, know- 
ing precisely when to change gear 
can give you the edge in competition. 
While a tachometer will give a reli- 
able indication of the engine revs, it is 
not always easy to read when there is 
a lot of action going on outside the 
windscreen. 

This rev limit indicator will pro- 
vide a warning light above a preset 
RPM. The light is located in a position 
which is instantly noticed by the 
driver, so that the gear changing point 
can be indicated without looking at 
the tachometer. 

The circuit takes the RPM signal 
from the negative (switched) side of 
the ignition coil. This means that the 
circuit will operate from any type of 
ignition system whether driven by 
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points, Hall Effect sensor, reluctor or 
optical pick-up. 

The 33kQ and 10kQ resistors di- 
vide the voltage from the coil and 
high frequency spikes are suppressed 
with a .01uF capacitor. The signal is 
then AC-coupled to the base of transis- 
tor Q1, while diode D1 clamps nega- 
tive swings of the input signal. 

The collector of Q1 will normally 
be high and will go low whenever the 
coil fires. Q1’s pulse output is inverted 
by ICia, a comparator connected as 
an inverter. Pin 3, the non-inverting 
input, is referenced to about half the 
supply voltage using two 10kQ resis- 
tors across the 8V rail. Asmall amount 
of positive feedback is applied to pin 
3 using the 100kQ resistor from pin 1. 
This increases the hysteresis to pre- 


Hae 


beat dls 


vent high frequency oscillation at the ~ 


switching point. 
A 1kQ resistor is used as a pullup 


KO 


between pin 1 and the +8V rail since, 
these comparator outputs are open 
collector. A 10kQ resistor and 10uF 
capacitor filter the signal from pin 1. 

The higher the engine RPM, the 
higher the filtered voltage which is 
fed to pin 5 of comparator IC1b. Here, 
the reference voltage for the inverting 
input (pin 6) is set by the 10kQ resis- 
tor and trimpot VR1, which deter- 
mines the rev limit. When the output 
of IC1b output goes high, at the rev 
limit, transistor Q2 is turned on to 
drive the indicator lamp. 

The circuit is powered via an 8V 
regulator which is protected against 
voltage transients using a 10Q resistor 
and 16V zener diode. Note that the 
lamp is powered directly from 12V 
rather than the 8V regulator output. 

VR1 is adjusted so that the lamp 
lights at the desired gear change point. 
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Car courtesy light 
monitor & extender 


This circuit monitors the on-time of 
your car’s interior light. If the car door 
is left ajar, the light will be switched 
off after a preset time. This prevents 
an “early-morning” flat battery due to 
the interior light(s) being left on all 
night because a door has not been 
shut properly. 
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In addition, an on-time extender 
has been incorporated into the cir- 
cuit. This ensures that the interior 
light stays on for seven seconds after 
the door has been shut. 

When the car door is opened, S1 
closes and capacitor C1 begins to 
charge via R4 (1MQ). At the ‘same 
time, pin 3 of IC1a is pulled low and 
so its output at pin 4 switches high. 
This in turn holds Mosfet Q1 on via 


D2, inverter IC1d and paralleled in- 
verters IC1e & IC1f. Q1 in turn drives 
the courtesy lamp. 

If the door is left open, C1 contin- 
ues charging and eventually pin 1 of 
IC1a is pulled high. When this hap- 
pens, pin 2 of IC1a switches low and 
Qi and the courtesy lamp turn off 
(after approximately 70 seconds). 

ICib, ICic and their associated parts 
provide the on-time extension feature. 


When the door is 
opened, pin 3 of 
IC1b is also pulled 
low and so its out- 
put (pin 4) switches 33k 
high and_ dis- 
charges C2. When 
the door is subse- 
quently shut, pin 4 
of ICib goes low 
again and C2 begins 
charging via R5. 
During C28 
charging period, 
the input to IC1c is 
low and so its pin 6 
output is high. This 
holds Q1 on via D3, 
ICid, IC1e & IC1f. 
When C2 charges, 
after about seven 
seconds, pin 6 of ICic switches low 
again and Q1 turns off. 
A. BUZ71A power Mosfet is used as 
the switch to reduce heat dissipation 
and to ensure that virtually the full 





Touch sensitive switch 
uses a single IC 


This simple circuit uses one 
quad op amp (IC1a-ICid) and a 
few minor components to make an 
effective touch sensitive switch. 

As shown in the circuit, the non- 
inverting inputs of all the op amps 
are biased to half the supply volt- 
age (ie, ’2Vcc). At the same time, the 
DC bias at the inverting input of 
ICic (pin 9) is considerably less 
than this figure. This bias is de- 
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battery voltage is applied to the inte- 
rior light. D1 and R1 isolate the circuit 
from any other circuitry (eg, a door 
ajar alarm), while R2, C3 and ZD1 
filter spikes from the vehicle’s electri- 
cal system that might cause false trig- 
gering or destroy the IC. 


1N4148 


rived from the junction of the 3.9k 
and 2.7kQ resistors and is applied 
to pin 9 of ICic via a 10kQ resistor 
and diode D1. 

IC1c is wired as a comparator. 
As a result, its pin 8 output is 
normally switched high and so pin 
14 of comparator IC1d is normally 
low. 

When a finger is applied to the 
touch plate, the increased hash and 
hum is greatly amplified by op 
amp stages IC1 & IC2. These two 
inverting amplifier stages both 


+12V 


Note that this circuit is designed for 
negative earth electrical systems, with 
the door switches in the negative line. 
It will have to be modified for positive 
earth vehicles, or for vehicles with 
the door switches in the positive line. 

The prototype was built on a small 
piece of veroboard. This was wrapped 
in insulation tape and installed in the 
roof lining, next to the interior light. 

D. Harvey, 

Stanthorpe, Qld. $30 


function with a gain of 47. The 
amplified hum signal appears at 
pin 7 of IC1b and is rectified by D1 
& D2 and filtered by C2. 

As a result, the voltage on pin 9 
of IC1c now exceeds the bias on 
pin 10 and so pin 8 of IC1c switches 
low. This in turn means that pin 
14 of I\Gid switches high. This out- 
put can be used to turn on a tran- 
sistor to drive a relay or sound a 
buzzer, or used directly to switch 
external circuitry. 

The resistors across D2 & C2 in- 
crease the settling rate and make 
for cleaner switching. The switch- 
ing time is approximately 100us. 

Bill Jolly, 

Tranmere, SA. ($30 





SEPTEMBER 1995 33 





SERVICEMAN'S LOG 





What’s happened to service backup? 


I have a rather mixed bag this month, ranging 
from an el cheapo, downmarket TV set to an all- 
singing, all-dancing, state-of-the-art model with 
more bells and whistles than are ever likely to be 
_used. Neither set was an easy exercise. 


The first story concerns a 34cm port- 
able colour TV set made in China and 
marketed under the Vision brandname 
(model VIS-146R). It is not only a 
story of technical problems, although 
it has its share, but also one of woe- 
fully ineffective backup and support 
for imports from this part of Asia. 
More on that later. 

The technical problem, as described 
by the owner, was simply a form of 
frame collapse or, as he put it, “after 
the set’s been running for a while, a 
black band comes down from the top 
and up from the bottom.” 

Well, there’s nothing new about a 
complaint like that. And, while I had 
no data of any kind for this set — it was 
the first one I had seen — I didn’t 
imagine that it would a particularly 
difficult fault to fix. 

On the bench, the set behaved ex- 
actly as the owner had said. It per- 
formed normally for about 10 or 15 
minutes then suddenly went into the 
fault condition. Fortunately, even 
without a circuit, the vertical system 
appeared to be fairly conventional 
and based on a 7-pin IC (IC205, a 
TA8403K). After taking some voltage 
measurements around this IC, in both 
the normal and fault conditions, and 
checking associated components, I 
concluded that the IC was faulty. 

Unfortunately, my regular spare 
parts supplier did not list this IC, so I 
approached another organisation who 
were supposed to be the agents for 
this set. And this was the first hurdle. 
When I identified the set and nomi- 
nated the IC type number, I was 
promptly informed that that IC was 
not fitted in that set. 
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And in vain did I emphasise that I 
had the set on the bench and the IC in 
my hand. “Aw no, it can’t be”, was the 
only response I could get. There fol- 
lowed quite an argument, which cul- 
minated in a grudging offer to investi- 
gate and ring me back. 

Of course they didn’t and I had to 
follow up with several more phone 
calls, only to be shoved around from 
technician to storeman and back again. 
The upshot was that, while tacitly 
admitting that I had correctly quoted 
the number in the set on my bench, 
they suggested a substitute unit, 
LA7830. And they quoted a price of 
something over $20. 

Isaid, “thank you very much; I'll let 
you know”. And there was a very 
good reason why I didn’t immedi- 
ately place an order. I was familiar 
with the LA7830 and I knew that my 
regular supplier stocked it. More im- 
portantly, he listed it at about half the 
quoted price. 

So the replacement IC was duly 
acquired and fitted. And that fixed 
the fault; the set came good immedi- 
ately. I gave it a thorough workout for 
the next week or so (the owner had 
stressed that he was not in a hurry) 
and, in view of subsequent events, I 
was very glad I did. 

During the test week, however, it 
didn’t miss a beat, in spite of all the 
abuse I could heap upon it. And so it 
was duly collected by the owner. 

That was the last I heard of it for the 
next couple of months. Then the 
owner was on the phone with the bad 
news; the set had failed again with 
the same fault. He was quite reason- 
able about it — almost apologetic — but 


it was a bit of a shock to have the set 
bounce. I asked him to bring it in 
immediately. 

On the bench, the set did appear to 
be exhibiting the same fault — at least 
superficially. And it even fooled me 
at first. But it wasn’t exactly the same. 
I recalled that the original fault had 
been quite predictable in its onset; it 
would appear every time within 10 or 
15 minutes of switch-on. 

Not so now. Sometimes the set 
would run perfectly for hours, then 
suddenly go into fault condition. At 
other times it was in fault condition at 
switch-on. My suspicions aroused, I 
made a check around the previous 
culprit, IC205. There were none of the 
voltage changes which had lead me to 
this component before. 

But there was one change, not evi- 
dent on the previous occasion. The 
supply rail to the IC was normally 
25V but now, in fault condition, it 
dropped by about 3V. Another IC fault? 
Not very likely I felt, since the IC gave 
no sign of overheating. So was it a 
fault in the power supply, or some- 
where along the line to the IC? 

That was probably the explanation 
but it was time to call a halt. I wasn’t 
prepared to go any further without 
some service data — a circuit diagram 
at the very least. 


A sorry tale 


And that brings me to hurdle 
number two — and a sorry tale it is. 
I approached the aforementioned 
agents and asked what they could pro- 
vide. The best they could offer was a 
circuit diagram. I was prepared to set- 
tle for this and they promised to send 
one. 

When it didn’t arrived in a reason- 
able time, I rang them to see what the 
problem was. They made some vague 
excuses about a shortage but my im- 
pression was that they had forgotten 
all about it. They promised to chase it 
up but it still didn’t arrive and further 
phone calls over several weeks pro- 


















duced further vague excuses. 

Finally, after some fairly straight 
talking on my part, a circuit arrived. 
But — you’ve guessed it — it was the 
wrong circuit. In fact, it was nothing 
like the set on the bench. It took sev- 
eral more phone calls (and related 
excuses) before the correct circuit 
turned up — for what it was worth. 

My guess is that it was about a 10th 
generation photocopy, made via a cou- 
ple of pretty grotty copying machines 
along the way. It was almost com- 
pletely unreadable with component 
values, type numbers, identification 
symbols, voltages (such as there were) 
IC pin numbers and any lettering all 
just blobs. 

The best I could do was try to relate 
actual component type numbers or 
values with the blobs on the circuit 
and see whether they seemed to match. 
In most cases, it was guess work more 
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than anything. And that was all I had 
to work with. 

Granted, it was better than nothing, 
in the sense that I could at least follow 
the general circuit trend which all 
seemed fairly conventional. Well, that 
was something. 


Power supply checks 


So back to the fault. Following up 
the lowered 25V rail clue, I checked 
the main HT rail. With the set running 
normally, it sat at about 120V but in 
fault condition, this dropped to around 
93V, although this figure varied some- 
what. 

OK, so we had a main power sup- 
ply fault. And this fitted in with an- 
other earlier observation. When the 
vertical deflection decreased, so did 


the horizontal scan (though less obvi- 


ously) — something that suggested a 
common fault. 





The power supply appeared to be 
quite conventional and very similar 
to some used in Samsung sets. And it 
used the same common IC, an 
STR5404. Well, that was a small plus. 

I turned the set on and waited for 
the first sign of the fault. When it 
appeared, I began prodding around 
the board, hoping to get some kind of 
a lead. And I did; the board was ex- 
tremely sensitive, particularly around 
the IC. In fact, the IC itself appeared to 
be the most sensitive. 

My next trick was to try a spot of 
freezer on the IC while the set was in 

fault condition, taking great care to 
keep the freezer off any other com- 
ponents. Result — an instant cure. 

And it worked every time. 

I carry this IC in stock and, 
with only five pins involved, it 

took only a few minutes to fit a 

new one. My self-confidence was 
shattered immediately at switch 

— there was absolutely no im- 

provement. In fact, I soon es- 
tablished that I could cure the 
fault by spraying the new IC 
or any component on the 
board. I was back to square 
one. 

Well, not quite. All these ob- 
servations added up to a strong 
suggestion of a dry joint or a hair- 

line crack in a copper track. 

I pulled the board out again and 
went over the copper side with a mag- 
nifying glass. And in spite of a careful 
inspection, I could find nothing even 
vaguely like a faulty joint. But there 
had to be a fault in there somewhere, 
so I decided on a brute force approach 
— go right over the board and resolder 
every joint. Yes, I know, it takes time 
and may also dent one’s ego a little 
but it is often the most effective ap- 
proach. 

And it certainly was in this case. It 
took me about 20 minutes to do the 
job — and I could have spent more 
time than that just prodding and pon- 
dering — and it cured the fault. And 
when all is said and done, that was 
the purpose of the exercise. 


Another intermittent 


Naturally, I gave the set a good 
workout over the next few days and 
nothing I could do would produce the 
fault. But it wasn’t the end of the 
story. During this procedure, I became 
aware of another fault — also intermit- 
tent — which the owner had appar- 
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Fig.1: the IF and stereo sound decoding circuitry in the Sony KV2764EC. 
1C102, which contains the FM detector, is at top left, with L111 between 
pins 9 & 10 and L105 and C124 between pins 7 & 8. 


ently not noticed and which I hadn’t 
noticed either in the confusion asso- 
ciated with the original fault. 

Now that I could watch the screen 
in a more relaxed manner, I suddenly 
became aware that there was a loss of 
blue in the picture from time to time. 
The effect could be somewhat subtle 
at times, depending on the overall 
colour content, but it was definitely 
happening. 

This part of the circuit is quite con- 
ventional. Three drive transistors — 
red, blue and green — on the neck 
board feed the three picture tube cath- 
odes and, in turn, are fed from the 
PAL decoder IC on the main board. 

My first reaction was to suspect the 
blue drive transistor. This is a com- 
mon type, a BF422, and it was easy 
enough to replace it with one from 
stock. But no joy, the fault remained. 

Next, I checked the voltages, par- 
ticularly the base voltages, around all 
three transistors, first while the set 
was normal, then when the fault ap- 
peared. Under normal conditions the 
reading on all three bases was about 
4V but, in the fault condition, this 
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was something less the 2V on the blue 
base. 

The base of this transistor connects 
to a 2.8kQ trimpot, used for colour 
balance adjustment, and from there to 
the main board and the PAL decoder 
blue output. However, there are two 
more components in the line: a small 
RF type choke and a 100Q resistor. 

Tracing this line showed the low 
voltage at the connection to the main 
board but the correct voltage at the 
PAL decoder. By then retracing the 
line from the decoder, I found the 
correct voltage up to and beyond the 
100Q resistor but not beyond the 
choke. 

I checked the choke’s soldered joints 
very carefully but they appeared to be 
perfect. Nor could I find anything 
wrong with the choke when I pulled 
it out and tested it. As a result, I refit- 
ted the choke, this time taking par- 
ticular care with the soldering. 

And that was it. It took me several 
days of constant monitoring to be quite 
sure but the fault was fixed. And it 
has remained fixed for several months 
now. 





So I hope that is the last I shall see 
of that set or any of it brethren. In fact, 
another one turned up a few weeks 
later but I had to say “sorry, I can’t 
service it”. And I went on to explain 
the problems of obtaining data and 
other technical backup. And unless 
those concerned can get their act to- 
gether, I suspect other servicemen will 
be forced to adopt the same attitude. 


The snack 


Well, after all that, a change of pace 
is called for. Here are some shorter 
stories; stories I have been holding 
back for some time, due to space prob- 
lems. And the first one is something 
of a reversal of the usual theme. 

One of my common themes is the 
fault which looks like a snack but 
turns out to be a real stinker. In this 
case, it was a strange new fault which 
I thought would be a stinker but which 
turned to be much easier than I ex- 
pected, if only by good luck. 

It concerns.a Sony KV2764EC col- 
our TV set (PE-3 chassis) and the 
owner complained that there was very 
little or no sound when operating the 
VCR, although there was plenty from 
the channels on the TV set. It had 
started by being intermittent but was 
now permanent. 

The set was too heavy for the owner 
to carry it in by himself, so we brought 
it in together, placed it straight on the 
bench, and connected a VCR to it in 
the usual manner. In some perverse 
way, and in spite of my apprehension, 
I was actually looking forward to see- 
ing this fault because it sounded like a 
challenge. 

When the owner first mentioned 
the trouble I had thought he may have 
connected the VCR incorrectly to the 
audio and video connections of the 
21-pin (SCART) socket on the rear. Or 
perhaps he suffered from finger trou- 
ble and had pressed the wrong but- 
tons on the TV set. But he turned out 
to be an intelligent bloke, intrigued as 
much as I was by the fault. 

More importantly, he was fortunate 
enough to have two VCRs. So, when 
he first noticed the fault, he swapped 
them around but to no avail. Then he 
tried swapping the video RF output 
from Ch1 to ChO and retuning the TV 
set to it. Still no luck. Not only was 
the sound weak when playing tapes 
but also when selecting the stations 
on the VCR’s own tuner (sometimes 
called the EE mode). And, as I soon 
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discovered, the situation was no bet- 
ter with my VCR which used an RF 
output on UHF Ch37. 

Next I tried using the video-in/au- 
dio-in connections via the SCART 
socket. Ah-ha, plenty of sound, so it 
must be some sort of RF/IF problem. 
But why on earth was it discriminat- 
ing against VCRs? Didn’t this set like 
them or something? 

More realistically, what was the 
difference between an off-air TV sta- 
tion and a VCR? The shape of the sync 
pulses? No — it took a while but the 
penny finally dropped. All our TV 
channels transmit in stereo, using the 
German Zweiton or two-tone system. 
But a VCR always transmits in mon- 
aural sound, probably because it is 
too expensive to provide stereo modu- 
lation. 

So the set was discriminating be- 
tween a stereo transmission and a 
monaural one and was muting the 
latter for some reason. I confirmed 
this to some extent with an RF signal 
generator but, not having a stereo gen- 
erator, I tried attenuating a TV chan- 
nel until the stereo light went out, 


which dropped the sound simulta- 
neously. 

But where was the fault? Was it in 
the tuner, IF, stereo decoder, or audio 
logic circuits? Fortunately, all these 
areas, except the last, are located on 
board “A”. I decided to start working 
from the decoder and move out from 
there. The two intercarrier signals at 
5.5MHz and 5.74MHz are fed into 
IC151 and IC152 where they are de- 
coded. 

I began by measuring the voltages 
around these ICs and found them close 
to those shown on the circuit. But I 
was getting a gut feeling that I should 
concentrate on the 5.5MHz signal 
which is the usual monaural signal 
(L+R) rather than the 5.74MHz signal 
(2R), used for stereo only. This fo- 
cused my suspicion to IC102 which 
contains the FM detector. 

I decided to hit the components in 


| this area with the hot and cold treat- 


ment, on the off-chance of a clue. I 
was lucky — the freezer momentarily 
brought the sound up but it quickly 
disappeared and heating or freezing 
the components around the IC didn’t 


alter the fault again. I even tried chang- 
ing the IC, a TDA2546A, but no joy. 

I noticed the freezer seemed to have 
more effect around the end near L111 
and L105, where there also happened 
to be a 470pF styro capacitor C124. I 
pounced on this because this type of 
capacitor has a habit of changing its 
characteristics. I gently squeezed and 
moved C124 whilst the set was on and 
was rewarded by amomentary change 
in sound level. That was enough; I 
changed it for anew one and the sound 
was restored. 

I phoned Sony technical support 
on another matter and in the course of 
the conversation told them about this 
fault, only to find that this is a com- 
mon one and the styro is now re- 
placed by the higher grade gold ver- 
sion! I guess I should have phoned 
them first. 

Anyway, the customer was as de- 
lighted as I was and departed as happy 
as a sand-boy. But I have to thank lady 
luck. ; 


The super Mitsubishi 


It wasn’t much later when I en- 
countered a similar fault to this in- 
volving a Mitsubishi CT-2553EST, fit- 
ted with an E4-Z chassis (very similar 
to the AS-2M chassis). This is one of 
the newer generation, all bells and 
whistles, super-deluxe models, boast- 
ing just about every feature you can 
think of, including a multi-standards 
facility (PAL, NTSC and SECAM). 

It’s is all very clever but I do won- 
der how often these features are used, 
or even understood, by the average 
person. Of course, it makes for a beaut 
sales pitch but it means a higher price 
tag and, more to the point, much 
greater complexity when trying to serv- 
ice the monster. 

And so it was in this case. A major 
problem in this set is access; trying to 
take measurements on the main board 
and the modules while the set is on is 
a very dodgy procedure. The leads are 
very tightly dressed in a wiring loom, 
preventing the board from being eas- 
ily inverted, while the plug-in mod- 
ules are just too close together for 
examination. And to unplug them isa 
major operation! 

Anyway, the complaint amounted 
to intermittent loss of luminance; ie, a 
ghostly, over-saturated, dark picture. 
It was clearly a job for the CRO and we 
started from pin 10, video out, of the 
VIF pack, IP1A1, on the main board, 
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Fig.2: a corroded track in the 12V supply line to transistor Q254 caused the original loss of sound in the 
Mitsubishi CT2553EST. Note that the 12V rail comes in on pin 3 of socket VC2 at lower right. 


PCB-MAIN. There was nothing wrong 
here, the CRO showing a very clean 
composite waveform. OK, but which 
way next? 

What follows from here is a bewil- 
dering maze of video switching cir- 
cuits but I managed to trace it, eventu- 
ally, to PCB-Y/C-SW, via plug/socket 
VS3, thence through transistors Q2P1 
and Q2P2, IC2P1 and Q2P3. From 
here, despite many blind alleys, I 
traced the signal to PCB-VC/RGB-CTI 
via plug/socket YS1 and thence to the 
emitter of Q254, where the trail be- 
came cold, or rather distorted. 

The collector voltage of Q254, 
shown as 11.9V, was very low. This is 
derived from a 12V rail coming in on 
plug/socket VC2-3 and which was 


correct at that point. I was getting 
close. To cut a long story short, after 
much bad temper, due to the awk- 
ward access to this module, I traced 
the 12V copper track around the edge 
of the board. 

Near the top, it disappeared under 
that horrible brown glue which I have 
mentioned in these notes in the past 
and which the Japanese are so fond of 
using to anchor parts. Hasn’t anyone 
ever told them — or don’t they listen? 
I’m still finding this glue in near new 
sets. ; ? 

Anyway, as usual, the glue had hard- 
ened, changed colour (darkened) and 
corroded the copper track, changing 
it, effectively, into a high value resis- 
tor. I linked the break and 12V was 





restored, along with the luminance. It 
all sounds so simple but it meant tak- 
ing the module out, measuring and 
working on it, and replacing it a 
number of times. This was a very slow 
and wearisome process . 

And that should have been the end 
of the story. Unfortunately, after rein- 
stallation at its home with its VCR, it 
bounced. Yes, you’ve guessed it; in- 
termittent no sound, or rather very 
little sound, from the VCR. 

Unfortunately, I sensed that the 
owner wasn’t very happy. He didn’t 
say much; it was rather what he didn’t 
say that alerted me. It was obviously a 
different fault, for which I was not to 
blame, but it was too difficult to argue 
at that stage. 


Fig.3: the TU1A1 U/V TUNER and IP1A1 VIF-PACK are only available as a combined pair in the Mitsubishi 
CT2553EST. The VIF-PACK is prone to dry joints around the filters, coils and the SAW filter. 
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I confirmed it was OK through the 
audio/video sockets and I was half- 
tempted just to supply suitable leads 
and leave it at that (no, not seriously)! 
But my reputation was at stake. Since 
I was — apparently — the one who had 
wrecked a beloved set, I had to be sure 
I “fixed it proper”! : 

As with the Sony, I started at the 
decoder, located on the PCB-SOUND 
board, and went straight to IC3001, a 
TDA3803A. I have had a lot of trouble 
with the TDA3800G which was used 
widely on earlier models, especially 
JVC. But changing this made no dif- 
ference and I moved to IC3000 and its 
associated circuitry. I examined this 
very carefully, particularly capacitor 
C3002, which plays a similar role to 
C124 in the Sony circuit. But every- 
thing checked out OK and wouldn’t 
succumb to the hot and cold treat- 
ment. 

The next major suspect was the pre- 
viously mentioned VIF-PACK IP1A1. I 
have had a lot of trouble with this 
module over the years, including a 
variety of intermittent faults, mainly 
video, and everything from no picture 
to patterning, or snow on UHF only. 

And you cannot purchase a new 
module by itself. Instead, it is part ofa 
(very expensive) matched pair con- 
sisting of Tuner TU1A1 and VIF-PACK 


IP1A1. I unsoldered the module and | 


examined it. Normally, itis very prone 
to dry joints everywhere but more so 
around the filters, coils and the SAW 
filter. 

But this set had already been worked 
over so I reinstalled it with the covers 
off. I switched the set on and tried 
freezing the ceramic filters, something 
that is not usually recommended as it 
can sometimes damage them. In this 
case it made no difference. 

I then tried a trick I learned from a 
colleague some time ago; running a 
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moist finger over the circuit. (Don’t 
try this trick unless you’re very sure 
you know what you're doing; par- 
ticularly on a live chassis!) It was his 
extension of the traditional bash and 
prod, wobble and twist, hot and cold 
techniques, often needed as a last 
resort to pinpoint a difficult fault 

— particularly one involving a 
change in a characteristic, rather 
than a clean cut failure. 

I had tried it a couple of times 
before without any luck. But this 
time it worked. I noticed a 
change in the sound 





THE MOIST FINGER TRICK 


level when touching around the 
5.5MHz ceramic filters X3 & X4. The 
module was removed again and two 
new filters fitted. And that was it; 
sweet success — the sound level was 
back to normal. 


Apparently, one of the filters was 
faulty and off frequency. My finger on 
the board pattern was re-tuning it 
slightly. Once again I was lucky. 

And, hopefully, my reputation had 
been restored. SC 








Includes 14 projects for model railway layouts, including throttle controllers, 
sound simulators (diesel & steam) & a level crossing detector. Price: $7.95 
plus $3 for postage. Order today by phoning (02) 9979 5644 & quoting your 
credit card number; or fax the details to (02) 9979 6503; or send cheque, 
money order or credit card details to: Silicon Chip Publications, PO Box 139, 
Collaroy, NSW 2097. 
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THE RAILPOWER MkKII incorporates 
all the features of our very popular 
Railpower design featured in April & 
May 1988. While the original Rail- 
power is still a valid design, the MkII 
version has a lot of new features. In 
spite of the extra functions, the new 
design uses less parts and is easier to 
build. How can that be? Just read on. 
The outstanding feature of our pre- 
vious Railpower design was the use of 
pulse power and simulated inertia, 
allowing the train to move off from 
rest at a very low speed and accelerate 
very gradually, which looks very real- 
istic. } 
Another big feature is the concept 
of a walk-around throttle. This 
has all the functions on a 
hand control and al- 
lows you to follow 
your train all around 
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the layout. Nor do you need a long 
cable which will get tangled up as you 
move around. You can have a number 
of sockets around the layout and you 
can plug into whichever socket is 
handy. And when you unplug the 
hand control in order to move it to 
another socket, the train carries on at 
its exact same speed setting, without 
any disruption. 


Hand control 


The hand control of the 
Railpower MkII fea- 
tures a small 


meter and 
six pushbuttons. 
These are labelled 

Faster, Slower, Forward, Re- 
verse, Inertia and Stop. The latter 


four buttons have LED indicators to 


show the selected functions. 


The Forward and Reverse buttons 
are interlocked. If the train is moving 
forward and the Reverse button is 
pressed, the Railpower will switch to 
Stop, the Stop LED will light and the 
train will slow to a stop. The control- 
ler will then switch to Reverse and 
the Reverse LED will be lit. 

A similar sequence occurs if the 
Forward button is pressed while the 
train is travelling in the reverse direc- 
tion. This overcomes a drawback of 
the original design and all other con- 
trollers that we know of — if you mis- 
takenly throw a train into reverse 
while it is moving at a reasonable 
speed, it will be derailed. 

The Stop button, when pressed, will 
bring the train to a realistic but rea- 
sonably rapid halt. The braking time 
is adjusted by the “brake” trimpot 
(VR2) on the main PC board. 

If you are shunting wagons, the in- 
ertia function can be a hindrance. 
Hence, it can be switched out, by push- 
ing the Inertia button, if the train is 
stopped or running at a low speed. 
Once switched out, Inertia can be 
switched back in at any time. 


Railpower controller 


Apart from the hand control, the 
Railpower MkII consists of a plastic 
case containing a PC 

board which has 


all the com- 





























ponents mounted 
on it. There is no 
transformer as we have 
assumed that the typical 
model railway enthusiast already 
has a self-contained power supply 
which can be hooked up to the 
Railpower. We’ talk more about this 
aspect when we discuss construction. 
The front panel of the Railpower is 
bare except for six LEDs. These echo 
the LEDs on the hand control and add 
two others, one for Power and the 
other to indicate Overload (short cir- 
cuit). 
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Fig.1: the hand controller circuit is based on IC1, a 74HC42 BCD decoder. This chip 
is used to indicate four modes of operation (via LEDs1-4) with only two lines from 
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HAND CONTROL 


the microprocessor. The meter indicates both the track voltage and the selected 
speed setting when the faster or slower buttons are being pressed. 


On the PC board, there are four 
trimpot adjustments: for maximum 
speed, minimum speed, inertia and 
brake. The maximum speed setting is 
usually set to give the maximum rated 
voltage for the particular locomotive. 
Typically, this is 12V DC for HO scale 
models but it can be lower for other 
scales such as N or Z. The minimum 
speed setting is determined by the 
quality of the locomotive’s motor. Very 
good models may start to move with 
less than 1V across the track while 
others may need 4V or more before 
they start moving. By setting the mini- 
mum speed just below the point where 
the loco starts to move, more realistic 
and responsive operation is obtained. 

The inertia setting controls the time 
the train takes to accelerate to maxi- 
mum speed. This adjustment ranges 
from zero to four minutes. At the maxi- 
mum setting, a loco may take more 
than one scale mile before it reaches 
its selected speed, just like a real train. 

Inertia applies to deceleration as 
well as acceleration so a train will 
take approximately the same time to 
come to a stop as it took to oe its 
selected speed setting. 

On the other hand, if you push the 
Stop button, the train will come to a 
halt much more quickly and the time 


it takes is set by the brake adjustment 
trimpot. 


Low-cost microprocessor 


The design brief for the Railpower 
MkII was that it had to be easier to 
build than the previous version, it 
had to have more features and it had 
to have all pushbutton operation. To 
achieve this, we have designed a com- 
pletely new circuit which uses a low- 
cost microprocessor, the Zilog Z86E08. 
Now don’t be scared off because the 
circuit uses a microprocessor. Have a 
read of the section headed “Micro- 
speak for modellers” and be reassured. 

The Z86E08 (Z8, for short) comes 
in an 18-pin package and contains 
2Kb bytes of OTP (one time program- 
mable) memory. Two pins are for V+ 
and ground and two pins are for the 


_ crystal, while the remaining 14 pins 


are all available for control functions. 

Using the processor allows us to 
carry out complex tasks which would 
otherwise require lots of conventional 
circuitry. The best example of this is 
the meter in the hand control. During 
normal running, it indicates the speed, 
from zero to 100%, at which the train 
is actually travelling. As the speed 
gradually increases (assuming that the 
inertia setting is large) the meter read- 


LED2 
GREEN 


LED3 
YELLOW 


ing will increase to reflect this. 

If the Faster or Slower button 
is pressed, the meter will mo- 
mentarily indicate the previous 
selected speed setting and then 
move up or down to show the 
new setting. The new speed set- 
ting is only indicated while the 
buttons are actually being 
pressed. 


Micro-speak for modellers 


For many readers and railway 
modellers, this might be the first 
time you have come “face to face” 
with a microprocessor. Never 
fear, it’s just a smarter IC than 
those you may have used before 
but otherwise it’s just another 
black inscrutable chip. 

In essence, this Z8 micro is 
only a bunch of counters and 
gates, crammed into an 18-pin 
IC package. The big advantage is 
that we can control the logic ina 
manner which suits each par- 
ticular application. While there 
are only a few leads to and from 
the processor, inside the chip 
we can have the equivalent of 50 

or 60 gates and perhaps five counters 
interconnected. These might give an 
output on just one pin, should a cer- 
tain sequence of events occur. 

Just as we use standard ICs (hard- 
ware) and interconnect them to ob- 
tain the circuit functions we require, 
a similar design process is carried out 
when using a microprocessor. The dif- 
ference in this case is that the design 
relies on a set of instructions (soft- 
ware) stored in the internal ROM (read 
only memory) of the micro. 

Thus, each time we use the micro- 
processor in a different project, we 
store a different sequence of instruc- 
tions in its ROM. 

Before we go further, we should 
explain the pin descriptions for the 
microprocessor (IC1). It has three 
groups of pins, called ports in compu- 
ter jargon. These are port 0, port 2 and 
port 3, abbreviated to PO, P2 and P3. 
PO has three I/O pins (input/output), 
P2 has eight and P3 has three. 

Thus, pin 15 which is labelled P20 
is Port 2 line zero (computer people 
start counting from zero, not one like 
normal mortals). We have assigned 
this pin to be the one that turns the 
power to the track on and off. We did 
not have to use this pin; we could 
have used any pin on P2, or for that 
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matter, PO. We could not use P3 as the 
pins on this port connect to two com- 
parators, which are used to convert 
the analog voltages from preset 
potentiometers VR1-VR4 to digital 
values, which can be used by the 
processor. Enough on micros, let’s get 
back to the main story. 


Hand control circuit 


The hand control consists of six 
pushbuttons, four LEDs, one IC (inte- 
grated circuit) and a few resistors, di- 
odes and capacitors mounted on a 
small PC board measuring 74 x 50mm. 
The hand control connects to the 
Railpower via a 9-core cable (one un- 
used) and an 8pin DIN plug. The cir- 
cuit is shown in Fig.1. 

Supply rails of 5V and OV are fed 
via pins 5 and 1 on the DIN connector 
to IC1, a 74HC42 BCD (binary coded 
decimal) decoder. Four outputs from 
IC1 are used to drive the four LEDs. It 
was necessary to use the IC as there 
were insufficient outputs available on 
the microprocessor. By using the 
74HC42, the microprocessor only 
needs two lines to control four LEDs. 

Again, due to limited processor out- 
puts and only eight pins on the con- 
nector, the six pushbuttons are 
accessed by three lines. We do this by 
using diodes D1-D6 which are con- 
nected in a simple matrix, allowing 
each button to pull one or two lines to 
OV. As each line, or pair of lines, is 
connected to ground, it signals to the 
microprocessor the function required. 


Main board 


The main PC board contains four 
ICs, a 7805 regulator, 12 transistors, 
five trimpots and a handful of small 
components, mounted on a PC board 
measuring 143.5 x 108mm. The cir- 
cuit is shown in Fig.2. Note the eight 
lines of the DIN socket. These connect 
to the hand control circuit of Fig.1. 

The best way to explain the circuit 
is to go through the microprocessor 
start-up sequence. When power is first 


Fig.2 (left): I1C1, the microprocessor, 
controls all facets of circuit operation. 
As well as driving the H-bridge circuit 
(Q1-Q8), it reads the buttons in the 
hand control, the settings of the 
trimpots (VR1-VR4) via IC4, the back- 
EMF and the load current. As well, it 
drives the mode indicator (IC2) and 
the meter. 








Fig.3: the H-bridge circuit. This controls the speed of the motor (depending 
on the pulse width), as well as its direction. For example, to make the 

motor go forward, Q8 is turned on continuously while Q2 is pulsed on and 
off. For reverse, Q6 is turned on continuously and Q4 is pulsed on and off. 


applied, the Z86E08 microprocessor 


executes a series of steps. First, it sets 


pin 15 low; ie, to OV. This pin applies 
power to the track when it is high 
(+5V). Pin 16 is taken high to set the 
train direction to forward (low for re- 
verse). Pins 17 and 18 are both taken 
low, which via IC2, another 74HC42 
BCD decoder, illuminates the Stop 
LED. The same lines go to IC1 in the 
hand control to illuminate its Stop 
LED. 

It then takes pins 12 and 13, which 
control the output of IC4, low. IC4, a 
74C4051 8-input analog multiplexer, 
is simply a switch which can route 
any one of eight inputs to its output 
(pin 3). With pins 10 and 11 low, the 
wiper of the maximum speed trimpot, 
VR3, is connected via IC4’s output to 
pin 9 of IC1. The microprocessor con- 
verts the voltage on the wiper to a 
digital value which it stores. Pins 12 
and 13 of IC1 are taken high and low 
in sequence and the voltages from 
trimpots VR1, VR2 & VR4 are subse- 
quently read and stored. 

IC1 has now finished its “power on 
routine” and is ready to look at the 
hand control, to see if a button has 
been pressed. 


H-bridge motor drive 


Before we discuss this 
operation, let’s look at the 
motor drive circuit which 
is known as an “H-bridge”. 


‘More 


This consists of four Darlington tran- 
sistors — Q2, Q4, Q6 & Q8 — and these 
are driven by buffer transistors Q1, 
Q3, Q5 & Q7. To explain this part of 
the circuit better, we have reproduced 
it in Pig, 3: 

The H-bridge circuit does two 
things. First, it switches the power on 
and off to the motor. The rate of switch- 
ing is 150Hz and the voltage fed to the 
motor is directly proportional to the 
width of the pulses. Second, the H- 
bridge allows the direction of the mo- 
tor to be reversed, depending on which 
transistors are actually turned on. 

In this case, to make the motor go 
forward, Q8 is turned on continuously 
while Q2 is pulsed on and off. Q4 & 
Q7 are turned off. To make the motor 
go in reverse, Q2 & Q8 are turned off, 
Q6 is turned on continuously and Q4 
is pulsed on and off. Transistors Q1 & 
Q3 ensure that the Darlington transis- 
tors Q2 & Q4 turn on hard (ie, satu- 
rate) so that their power dissipation is 
minimal and small heat- 
sinks can suffice. 
impor- 
















Myths & Magic of Pulse Power 





Pulse power as used in the 
Railpower Mk | & MkIl circuits is 
quite different to that used in some 
commercial train controllers. In the 
Railpower, the voltage is applied to 
the track in pulse form at 150Hz. At 
low speeds, the pulses are very 
short and high speeds, the pulses 
are much longer. This is very similar 
to the system used in switch-mode 
power supplies and is highly effi- 
cient. However, the reason we use 
this pulse power system is to get 
more reliable ey : Because the 


tantly, Q1 & Q3 perform voltage trans- 
lation of the 5V logic signals to Q2 & 
Q4 which have a supply voltage of 
+17V. Q5 &Q7 ensure that their respec- 
tive Darlingtons, Q6 & Q8, turn on 
fully. 

Having described how the H-bridge 
works, we can now see how it is con- 
trolled by the micro, IC1. 

As we stated previously, to select 
the forward direction, pin 16 of IC1 
goes high, taking pins 1, 2 & 13 of 
AND gate IC3a high. IC3a is used sim- 
ply as a non-inverting buffer, so its 
output at pin 12 is also high and thus 
Q7 & Q8 are turned on. 

The output of IC3a also turns on Q9 
which pulls its collector to OV. This 
will turn Q5, and thus Q6, off. Pin 15 
of IC1 is the pulse drive (150Hz) sig- 
nal and this is fed via AND gate IC3c 
to turn on Q1 & Q2. Q9 also pulls pin 
5 of IC3b low, via diode D1, and this 
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magnet or series wound motors. In 
both types, the torque generated is 
proportional to the average current 
through the windings while the heat- 
ing effect is proportional to the RMS 
value of the current. Now because 
we are using pulse power and the 
RMS voltage will be slightly higher 
than the average value, particularly 
at low speed settings, then it might — 
be supposed that the motor’s wind- 
ing would get hotter than if pure DC 
was Beni. 





means that output pin 6 will be low, 
turning off Q3 & Q4. To reverse the 
motor, pin 16 of IC1 goes low, so pin 
12 of IC3a is low, turning off Q7,Q8 & 
Q9. This allows Q5 & Q6 to turn on 
and the pulse signal from pin 15 of 
IC1 passes via IC3b to Q3 & Q4. 


Overload protection 


Note that the emitters of Q6 & Q8 
are connected via a common 0.1Q re- 
sistor to the OV line. This resistor is 
used to monitor the current supplied 
to the track. If there is a short circuit 
across the track, the voltage across 
this resistor will increase. This volt- 
age is applied to transistor Q11. 

If the voltage across the resistor rises 
above 0.6V, Q11 turns on, lighting 
LED 6 (overload indicator) and also 
turning on Q12, which drives the 
buzzer to give an audible indication 
of the short. 


binding gear system. This risk ap- 
plies to any model train controller, 
not just the Railpower. 

Pulsed DC is also reputed to 
cause more motor noise than with 
pure DC. This tends to be true, partly 
because the Railpower allows the 
loco to run at a much lower speed 
than would be possible with 
unfiltered or pure DC across the 


_ track. At these much lower speeds, — 
the motor noise is more significant; 


at highe r gotenn ther motor r noise is _ 


Not only do we get a visible and 
audible indication of the short but the 
system goes further and shuts down 
the voltage on the track, so that no 
damage can occur. This happens in 
the following way. 

As pins 4 & 9 of IC3 are connected 
to Q11’s collector, they will also be 
pulled low when Q11 turns on. This 
will turn off the power to the motor, 
whether it is running forwards or is in 
reverse. As there is now no voltage 
applied to it, there can be no current 
flow through the resistor and conse- 
quently Q11 will turn off. Power will 
be re-applied and the whole sequence 
will repeat until the short circuit is 
removed. 

We have previously stated in the 
description that pin 15 of IC1 goes 
high to run the motor. Actually pin 15 
goes high every 6.5 milliseconds, fora 
time dependent on the adjustment of 


VR4, the minimum speed setting. If 
the operator presses the Faster button 
on the controller, the pulses from pin 
15 are longer, effectively putting a 
higher voltage on the track. 

Similarly if the Slower button is 
pressed, pin 15’s pulse output will 
become shorter, reducing the average 
track voltage. 


Speed regulator & back-EMF 


As a model train comes to a gradi- 
ent, it will tend to slow down, the 
speed reduction being dependent 
upon the motor’s power and the slope. 
In severe situations, the train might 


even stop and this is not very realis-: 


tic. Our circuit compensates for the 
extra load on the motor by increasing 
the voltage to the track so that the 
speed setting is maintained more or 
less constant. How is this done? By 
measuring the back-EMF of the motor 
and using it to control the micro, is 
the quick answer. 

All electric motors generate a “back- 
EMF” which is the voltage which op- 
poses current flow through the motor 
windings. If the motor speed is high, 
the back-EMF is high and current will 
be low. If the motor is stalled, the 
back-EMF will be close to zero and 
the current will be very high. So how 
do we measure the motor’s back-EMF 
while it is running? It turns out that 
this pulse power system makes it fairly 
easy and we measure the back-EMF in 
the periods when the voltage applied 
to the track is zero; ie, between each 
pulse on pin 15. 

We monitor the motor’s back-EMF 
by means of the 10kQ resistors con- 
nected to either side of the motor. 
While one side of the motor is always 
close to OV (depending on whether 
Q6 or Q8 is off), the opposite side will 
always have the track voltage applied 
to it and thus one or other of the 10kQ 
resistors will feed the voltage to the 
collector of Q10, then through D2 and 
the 180kQ resistor to pin 8 of IC1. The 
capacitor on this pin filters this volt- 
age. 

Now the trick is to make sure that 
the voltage fed back to IC1 is the back- 
EMF and not the track voltage. This is 
done by turning on transistor Q10 via 
the pulse line, pin 15, of IC1. Thus, 
each time a pulse appears on the track, 
Q10 is turned on to short the anode of 
D2 to the OV line. 

Hence, the signal applied via D2 to 
pin 8 is a sample of the motor-back 


PARTS LIST 


HAND CONTROL 

1 PC board, code 09109952, 74 
x 50mm 

1 plastic case, (Jaycar HB-6032 
or equivalent) 

1 8 pin DIN plug (Jaycar PP- 
0312 or equivalent) 

1 500uA FSD edge reading 
meter (DSE Q-2110 or 
equivalent) 

2 yellow PC mount momentary 
switches (Jaycar SP-0722 or 
equivalent) 

1 red PC mount momentary 
switches (Jaycar SP-0720 or 
equivalent) 

1 black PC mount momentary 
switch (Jaycar SP-0721 or 
equivalent) 

1 white PC mount momentary 
switch (Jaycar SP-0723 or 
equivalent) 

1 green PC mount momentary 
switch (Jaycar SP-0724 or 
equivalent) 

1 5kQ horizontal trimpot (VR1) 


Semiconductors 

1 74HC42 BCD decoder (IC1) 
6 1N914 signal diodes (D1-D6) 
1 3mm red LED (LED1) 

1 3mm green LED (LED2) 

1 3mm yellow LED (LEDS) 

1 3mm orange LED (LED4) 


Capacitors 
1 10uF 50VW electrolytic 
1 0.1uF monolithic © 


Resistors (0.25W, 1%) 
1 10kQ 1 560Q 
2 4.7kQ 


Miscellaneous 

1 cable clamp, Jaycar HP-0718 
or equivalent 

1 12mm x 2.5mm countersunk 
screw 

1 2.5mm nut 

2 #8 x 10mm self tapping screws 

1 8mm untapped spacer 

2 5mm untapped spacers 


MAIN BOARD 

1 PC board code 09109951, 
143.5 x 108mm 

1 plastic case, 140 x 110 x 
35mm (Jaycar HB-5970 or 
equivalent) 


1 8 pin chassis mounting DIN 
socket (Jaycar PS-0360 or 
equivalent) 

1 10MHz crystal 

1 PC board mounting buzzer 
(Jaycar HB-3458 or 
equivalent) 

2 TO-220 heatsinks 

5 5kQ horizontal trimpots (VR1- 
VR5) 

3 metres 9-way cable (Jaycar 
WB-1578 or equivalent) 

4 PC stakes 


Semiconductors 

1 Z86E08 programmed OTP 
microprocessor (IC1) 

1 74HC42 BCD decoder (IC2) 

1 74HC11 triple AND gate (IC3) 

1 74HC4051 or 4051B analog 
multiplexer (IC4) 

1 7805 +5V regulator (REG1) 

2 BD650 PNP Darlington 
transistors (Q2,Q4) 

2 BD649 NPN Darlington 
transistors (Q6,Q8) 

7 BC338 NPN transistors 
(Q1,Q3,05,Q7,Q9-Q11) 

1 BC328 PNP transistor (Q12) 

1 3.9V 500mW zener diode 
(ZD1) 

3 1N914, 1N4148 signal diodes 
(D1-D3) 

4 1N5404 rectifier diodes (D4- 
D7) 

2 5mm red LEDs (LED1,6) 

2 5mm green LEDs (LED2,5) 

1 5mm yellow LED (LEDS) 

1 5mm orange LED (LED4) 


Capacitors 

2 2200uF 25VW electrolytic 
1 22uF 16VW electrolytic 

2 10uF 50VW electrolytic 

4 0.1uF monolithic 

1 .047uF MKT polyester 


2 22pF NPO ceramic 
Resistors (0.25W, 1%) 

1 180kQ 2 1kQ 

3 22kQ 1 680Q 

12 10kQ 1 5600 

1 4.7kQ 3 470Q 

1 2.2kQ 1 0.102 5VV 
1 1.6k02 


Miscellaneous 
Solder, hook-up wire, plastic 
cable ties. 
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Although the circuit of the Railpower MkII is quite complicated, the PC board is 
relatively simple and has very little wiring. 


EMF, not the track voltage. The volt- 
age at pin 8 is filtered by the 0.1uF 
capacitor, so that commutator hash 
does not give false readings. 

This voltage at pin 8 is compared 
with the desired setting and if the 
value starts to drop, due to the train 
slowing or the load increasing, the 
microprocessor increases the track 
voltage, to keep the loco running at a 
constant speed. 


Maximum speed setting 


Previously, we discussed VR3, the 
maximum speed adjustment, and de- 
scribed how it is used to set the maxi- 
mum track voltage, to suit the loco- 
motives being used. We also discussed 
the meter which has two modes, one 
to indicate the actual track voltage 
and the other, to indicate the track 
voltage being set by the Faster and 
Slower buttons. 

The meter is driven directly from 
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pin 4 of the microprocessor, via trim- 
pot VRS. 

During the setup procedure, trim- 
pot VR3 is used to set the maximum 
track voltage and then VRS5 is used to 
set the meter’s pointer to full scale, to 
give a 100% reading. In the same 
procedure, trimpot VR4 is used to set 
the minimum track voltage and trim- 
pot VR1, in the hand control, is used 
to set the meter to zero. 

In practice, it will be necessary to 
do the adjustments for the various 
trimpots more than once, before they 
are correct. 

A 10MHz crystal is used by the 
microprocessor and is connected be- 
tween pins 6 & 7, along with two 22pF 
capacitors to ensure the crystal oscil- 
lates reliably. 


Power supply 


No power transformer is included 
in the circuit as it is assumed that 


modelling enthusiasts will already 
have a suitable controller power sup- 
ply or a 12V battery charger. As pre- 
sented, the circuit can deliver peak 
currents of about 6A, which corre- 
sponds to amaximum output of about 
4A continuous. A 12V charger rated 
for at least 4A or a 12V power trans- 
former with a rating of 60VA is recom- 
mended. 

Unfiltered DC from the external 12V 
battery charger or AC from an exter- 
nal 12V power transformer is applied 
to a bridge rectifier consisting of di- 
odes D4-D7. These rectify the input 
and their output is filtered with two 


2200uF capacitors to give unregulated 


DC of about +17V and this is the mo- 
tor supply, applied to the emitters of 
Q2 & Q3. The +17V rail is also applied 
to the 7805 5V regulator which sup- 
plies all the other circuitry in the 
Railpower. 

Next month, we will complete the 
description of the Railpower MkII, giv- 
ing all the construction details and 
setting up procedure. sc 










If you travel overseas or phone people you need to know the time there. This function is built into this watch as well as a host of 
other features. *World time - 12 cities plus 1 free zone *Hour, minute, second, month, date *Day of week 1 2/24 hour *Alarm #8 digit 


calculator Cat. XC-0270 Cat Price $14.95 [MI 
3 Save $5 he 


4” 80 Speaker 


These wont last. Power handling 2.5W. 


Cat. AS-3009 






Parts Cabinets Interlocking Units. See cat page 126. 
3 Drawer Cat. HB-6323 9 Drawer Cat. HB-6322 


Cat Price $6.95ea Save $2ea 





Normally $3.95 


Save $1.95 








Alkaline 
Battery Charger 


BRAND NEW MODEL 

Prolong the use of your alkaline and zinc 
carbon batteries with the new “Battery Master” 
intelligent charger. It will charge zinc carbon, 


Torx & Tamper 
Resist Torx 
Screwdrivers 


Quality screwdrivers made from chrome 
vanadium. 






TD-2060 







































alkaline and nicad batteries in sizes AAA, AA, C T8 Torx 
and D. It will charge four at a time. 
The Battery master has a built in microprocessor which monitors the charging of each battery. A tri T9 Torx TD-2061 
colour LED for each battery shows you the state of charge. LEDs are green when plugged in. Ared | 710 Tamper Resist Torx TD-2062 
LED indicates either a battery has been incorrectly inserted or is too old. Amber LED indicates ; 
charging is in progress and a green LED shows batteries are charged. SAVE MONEY AND HELP T1S Tamper Resist Torx TD-2063 Pun ore 
THE ENVIRONMENT!!! AC adaptor is extra. Requires 9VDC 500mA~. Use an existing one or T20 Tamper Resist Torx TD-2064 $7.95 Whe 
purchase cat MP-3008 9VDC 800mA $22.95. T25 Tamper Resist Torx TD-2066 £995 Kre 
Cet MEsgsbo) ee 1127 Tomper Rosist 101x TD-2068 $9.95 iti 
FNM Autoscan 
Pieagusice tee ieee a 
messages & Boys (elal-om ola Msal-MelUlacolam-laremianiiarers) 
up to 20 the next FM station with good 
seconds long. reception. Supplied with set of 
Ideal for remembering telephone earphones. Small size. 
numbers you see whilst driving, See cat page 184. 
or reminding yourself to phone as = Cat AA-22 15 
someone etc. 20 second recorders previously sold \ ¥ 
for $29.95. We've sliced $5 off the price. Uses 3 x XY : Cat Price $17.95 
AAA batteries (not supplied). = Ri rthday Price § 10 
Cat. XC-0276 “ _ 
— Save $7.95 
Phone Plug NOW AVAILABLE - 240V 






TO 3, 4.5, 6, 7.5, 9, 12VD 
Regulated unit. This means 
voltage stays constant at any current draw. 
ldeal for delicate electronic equipment. 


Cat. MP-3030 





MB Austel approved. Cat. PP-1400 
Holds 100. Cat. XC-4692 


Holds 120. Cat. XC-4693 
Holds 60. Cat. XC-4695 





















KA-1574 30V 1 amp power supply 11 105.00. 89.00 
KA-1736 18V 1 amp power supply 11 79.95 65.00 
| KA-1751 Noise & distortion mt 12 139.50 99.50 
| KA-1761 Light & sound trigger 39.95 20.00 
KA-1767 Shoestring amplifier 8 129.00 99.00 


KC-5090 Sinewave oscillator 16 16.95 12.95 











THROTTLE KIT FOR MODEL RAILWAYS 
Available early October. REF: Silicon Chip Dept/Oct 95 
This completely new design offers all 

the features you could want 

including pulse power, push 

button control, track voltage 

metering, inertia (momentum) and full overload : = 
protection. Other new features include forward/reverse lockout to prevent the train 
being thrown into reverse until it first comes to a full stop - complete with adjustable 
braking time; plus microprocessor control to eliminate what would otherwise be 
complex circuitry. The Jaycar kit comes with the high quality walkaround control case, 
PCBs, pre-programmed micro plus all electronic components and basic hardware. 
Transformer and mounting case not supplied - use MM-2005 and HB-5912. 


Cat. KC-5192 





REF: Silicon Chip September 1995 
This fun project lets you imitate the likes of Darth 
Vader and other sinister villians from the darker regions of the 
galaxy. An effects rate and volume control allow you to create | | 
varied sounds from the internal speaker, via an external electret |. 
microphone (mic housing not included). The Jaycar kit includes 
case, front panel, PCB, speaker, mic plus electronic componets. 
9V battery required (use SB-2370). 


Cat. KC-5193 











REF: Silicon Chip September 1995 
Ever since scientists Telsla and Edison were able to generate really 
high voltages the Jacobs Ladder display has been creating awe. Best 
examples of a Jacobs Ladder can be seen in those early 
Frankenstein films, and the kit presented here produces a noisy 
ladder of sparks that look equally as nasty and dangerous - as 
indeed they are - along with the familiar smell of ozone! Kit includes | _ Sioes: non voLTACE 
PCB and electronic components. 12V auto coil required - not incl. Subaas 


Cat. KC-5191 




















These are in our 94 

catalogue at $17.50. 
We have found that 

many of these have a problem 

with them where the LED won't light, or one of 





the charging bays doesn’t work. So, we are 

Offering these at below cost. You can now buy 

2 for less than the price of one, and charge 6 

batteries at a time! Note: As the price is so 
low, they are being sold as is - NO RETURN / NO WARRANTY. 


Cat. MB-3514 was $17.50 save $12.50 each 


KC-5122 1.5v to 9v converter TF -13.95.- 9:95 
KC-5135 Colour video fader 
KC-5143 18/36W fluro invertor 14 69.95 59.95 | 
KC-5154 12-24V 00W inverter 199.00 129.00 
KC-5156 Train flashing lights/bell 23 22.95 15.95 


KC-5170 Twin diversity FM receiver 19 199.00149.00 | 


Steel enclosure with output voltage and current meters. 

















Relay Sensation 
We've made a scoop purchase of some 
| | top quality Jayanese OMRON 240VAC 
| relays. Deals like this don’t happen very 
| often. The OMRON No is GZH-Z123T, 
| and its 240VAC DPDT 15 amps. To buy 
48 29.95 29.95 | these in small quantities today would 
_ cost around $40 each. Dimensions: 
| 55(H) inc spade lugs x 28(W) x 34mm 
























| (excluding mounting bracket. 
| Cat. SY-4080 1Aay 


| CAR REVERSE LIGHT 
| BULB WITH BEEPER 


What a great idea! You simply take out one) , 
| of your reversing globes and replace it 
|| with this. Its the same size as a normal 
| globe, yet incorporates a 20W halogen 
| lamp and a beeper. Allows everybody 

| around you know instantly that you are 
» reversing. You could save a serious 
=—" || accident for $20 and 5 minutes of pour time. 


| Cat. SL-2850 
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These units are extremely well made and all come ina 








This Lab Power Supply features: evariable output 
voltage 0-30V evariable current limiting 0-2.5 amp 
efixed 5V and 12V output at 500mA separate voltage and current meters. Also includes 
current limiting overload LED indicator, on/off switch with power LED indicator, large screw 
Banana output terminals as well as fixed output push terminals, SAA approved power cord, 


safety fuseholder. Size 220(D)x125(H)x150(W)mm. Cat. MP-3080 


This Lab Power Supply has variable output voltage from 3 to 15VDC, has easy to use low 


current push terminals as well as the high current banana screw terminals. Also includes 


overload LED indicator, on/off switch with power LED indicator, SAA approved power cord, 
safety fuseholder. Size 220(D) x 125(H) x 150(W)mm 


Cat. MP-3085 





Heartfit will allow you to observe 
your hearts performance as you 
exercise (with a great deal of accuracy). It 
consists of a transmitter which you strap onto 
your chest and a watch which you wear on your 
wrist. The unit sends an electrical signal with 
each beat to the wrist monitor. The timing circuit 
measures the time interval between each beat, 
and converts this time into a heart rate. Features | 
include: *ECG (electrocardiogram) heart rate : 
sensing, accurate readings to 99.9% of clinical —— 
machines *programmable high and low limits with immediate fargetz zone feedbac 
target zone alarm, warning of under or over exertion esports watch, fully waterproof to 50 
metres stopwatch with lap measurement efitness classifier with recovery step test evaluation 
eeasy to follow instructions slong life battery *comprehensive 1 year warranty. 

Benefits are: eimprove your cardiovascular function & fitness at any age or level of personal 
conditioning effectively and efficiently reach your hearts target heart rate and warn you of 
under or over exertion *compare the effectiveness of different exercise activities eattain rapid 
aerobic expansion. Kit includes: owners manual, wrist monitor/watch, chest sap and 


iransmer unit, Gat: OM-7240 $99.9: 
BARGAIN BAGS contains about 2kg of assorted 


electronic goodies - “Junk” if you like, 


BACK AGAIN foleiar-l|Mele-lale Mal-\merelanleto)at= tal a=) (om 


Due to massive weight - P&P is 
normal rates plus $5. 


Cat. XB-9000 






We have just finished a brand new 


run of bargain bags. Each bag 




















SEE REVIEW ELECTRONICS AUSTRALIA SEPT 1995 
Quotes from Electronics Australia “Thanks to their generous power handling capability and small front 
baffle dimensions of the slimline style of cabinet, you could easily imagine that a substantial subwoofer 
was augmenting the bass response, or you were in fact listening to a much larger set of speakers”. 
“We were particularly impressed with their wide bandwidth, the ability to handle high power levels 
without fuss”. 
“At the nominal price of $699 we feel the JV40's represent very good value for money when compared 
to commercial speakers offering a similar level of performance. The kit is extremely quick and easy to 
assemble, and the final result delivers an impressive sound from a surprisingly small package”. 
WHAT MORE CAN WE SAY!! - Call into any Jaycar store for a demo. 
Brief Specifications: ePower handling: 801WRMS Cabinet volume: 21litre *Cabinet size (external): 
590(H) x 315(D) x 185(W)mm *Woofers: 2 x Vifa P13WG 5” eTweeter: 1 x Vifa D25AG 


Speaker Kit Cat.CS-2570 $489 pair 
Cabinets - Pre Built Cat.CS-2572 $239 pair 
Complete Set Should Cost $728 pair 





6 Watt CPU Cooler 
Amplified ’ Birthday 
Speakers , Price $15 


Ideal for Walkmans. Is your 486 running too 
See cat page 59 for full hot? Do you live in the 


details. _ hotter areas of we will despatch it the same day by 
Cat. AS-2965 “3 Australia? The CPU 


ndoler is daav i Wale Overnight Jet Airfreight. Next day delivery 
re y to moun .. : ie 
Cat Price $19.95 you don’t need to remove the CPU. It incorporates 7 heatsink WALKMRSe) eRe seh odo add 


aycar FOR SUPERFAST 
ELECTRONICS DELIVERY 


Phone us with your order before 3pm and 




























































Rirthd ay Price $14.95 which clips over the CPU and is held there by a special Clip. 24-48 hours for country areas. 
Save $5 Cat. XC-5040 Cat Price $22.50 UP TO 3KGS $10, UP TO 5KGS $16 
FREE CALL 1800 022 888 

Majic Ear Hearing Aid Save $7.00 
Don’t pay $1000 or more. 
Ld eigoarcaline GUARDALL WIRELESS HOME 
Cat. QM-7230 
Cat Price ALARMS 
$29.50 SAVE A FORTUNE OVER NORMAL PRICES 

Guardall Wireless Burgalar Alarms are very reliable, have a good range and 

work well. See 1995 catalogue page 70 for full details. 

4 SECTOR SYSTEM 

; Save $ 10 4 . ¢1 x 4 sector alarm receiver panel °1 x wireless pulse 
sR AE 8 na a TIS qenaS z|count PIR 91 x reed switch/transmitter 1 x remote 
_ | {controller °1 x 240V plugpack Extra PIRs, 
415” ‘remotes, reed switch transmitters are available 
2OOWRMNIS i separately.Cat. Lotion 
: (Cat Price $399.50 
Professional | 
i | Save 
Driver 
See cat page 50 for full details. : —— S$ 100 
Cat. CG-2388 3 SECTOR SYSTEM 
* °{ x 3 sector alarm receiver panel «1 x wireless pulse 

Cat Price $239 count PIR 1 x remote controller *1 x 240V plugpack 
Bi | Cat. LA-5221 Cat Price $289.50 
Save $50 . Save $70 


ELECTRONIC WATCHDOG BARGAIN 


Should sell for $199. Special catalogue price $139.50. If you are aged or live on 
your own, owning a dog can offer you wonderful peace 
of mind. The electronic watchdog incorporates a 
microwave motion sensor which activates when it 
detects movement and then it starts barking. It barks 
for 5 seconds each time it is triggered and barks 
continually if there is constant movement. Because it's 
microwave, it will detect through any obstacle so it can 
safely look through a window, down a driveway, across 
a verandah, etc. The sound is very authentic and would 
easily scare the wits out of an intruder. It operates 
from 240V through a plugpack (supplied) and has a 

= volume control and a range control. Call into any store for a demo. 


. Cat. LA-5280 Cat Price $139.50 
Save $50 











cyNeg | MANY ITEMS BELOW COST: 





: MS4000 IEC In Line Mains Filter 






DK11 Speaker Kit 


6” bass and dome tweeter. 4 ohm impedance, 
suitable for home and car Hi Fi. See 95 cat page 47. 





SPEAKER KIT WITH BUILT CABINETS - 


11 ONLY 







$399pr 


1 
a te 


SPEAKER KIT ONLY - 38 ONLY 
Cat. CS-2520 


Catalogue price $229pr 






| SK0954 


Cat. CS-2520/22 Cat price 








~4149.50110.00 | 


SPDT 240v 15A Rocker 


1.00 | 





Cat. AM-4214 


=i dalet- hs 


Price $200 
Save $39 
Professional 





Stock is limited, there may not be all items available in all stores. If your nearest store has sold out, they can 
advise you instantly which 





me A | | MS4025 Squeeky Mains Filter - 2 Outlets : , Js 
| AV6526 Lead - Mini 8 Din to 6 Pin Din 8.95 2.00 | | SKO960 SPST 240v 10A Rocker 1.00 
a | ; } | PSO360 8 PIN DIN Socket - Right Angle PCB 1.00 0.30 | | 
$ | AV6528 Lead - BNC Plug to UHF Plug 3.95 1.00 | | SM1025 10 Way DIL Switch 3.00 
AbUR € | PP0395 Black Banana Plug - Quality 1.20 
N40) | BC1120 Book - Begin Guide to IBM 9.95 6.00 | | SM1029 CAM Lock 6.95 
en | 3 Boc | PP0420 2mm TIP DMM Plug Black 1.65 2.95 
wre | BM2344 Book - 24 SCR Projects 17,95. 5.00 | | SZ2023 3AG Fuseclip - Packet 100 12.95 
aNeed | BM2432 | | PP0654 BNC Plug - Right Angle 2k 
16] | BM2444 Book - Simple Elect Experiments 3.95 1.95 | | SF2150 125MA M205 Fuse 0.35 
ay | 17 Bo oject | PP0684 PL259 Reducer 1.4 
¢ | BM2454 Book - Build Test Instruments 4.95 2.95 | | SF2214 35AMP 3AG Fuse 0.35 
a | 5 iget | PM0837 D23 Backshell 
& | BB3806 Book - Marine Eletrical / Electronic 49.95 25.00 | | $L2637 Car Alarm Globe - Flange 4.50 
+ ) ) tN | PP0859 D Sub Data Port Speed Conn. | Glot ) 10 
: BM4572 Book - Jap. Trans. Data Manual 17.95 10.00 | | TS1461 1mm Solder Iron Tip - Old TS1461 9.95 
' | PM0898 Wallplate 2 x D25 Stainless | 
| § CS2432 Centre Dolby Speaker 269.00 180.00 | | TS1610 Sponge for OK Station 3.95 
ay § CX2632 3 | PS0908 D15M to RJ12 Socket Adaptor ( 
4 | DC3090 CB Mic Clip - Self Adhesive 2.9975 1.001 | TS1710 Hot Sol Flame Torch Tip 3.95 
aS | DC3092 2 Pin( | PP2032 2 Pin Wired Plug and Socket | a0 
'@_ | HPO463 4mm Hex Nut - Packet 200 ae ea | WB1506 Hi Quality Single Shielded Audio = 2.00 
EWPed | HP0645 Bolt : (00 | PI6558 40 Pin DIL IDC Header Plug 5 
| HP0646 Bolt 6 x 16mm Black Packet 12 2.95 1.00 | | WB1602 4 Cone Phone Cable - Flat 0.50 
JA FHP1151 T | | PB8830 Mini Breadboard Dist Strip 5 
myi\"4@a | HM3216 5 Way Launcher Right Angle 0.60 0.20 | | WH3018 Pink 13/.12 Hook Up 0.30 
WP | HB5020 | x . | QP5070 Edge Meter - VU Black / Red : 10.95 
4 |= 4B5120 1 Unit PRO RACK CASE 75.00 59.00 | | WH3022 HUW7 Hook UP Wire Packet 5 6.95 
WY HB512 | | RN3410 RDE050 Polyswitch } 
AV/ay | HB5130 3 Unit PRO RACK CASE 109.50 89.50 | | XB2100 Plastic Swivel Base 9.95 
“4 # HB5420 44mm Blacl | | RP3812 200Q Multiturn Pot | 
4 | HB5421 44mm Silver Non Conform Panel 4.00 2.00 | | XC5072 3 Way Data Switch Centronics 39.95 
GE HE ) | RP3826 50K Multiturn Pot 
|} | HB5468 Metal Box 305 x 150 x 200 34.95 24.95 | | XC5153 Monitor CPU Stand 39.95 
=@ | HB55 t | RP3900 Assoted Linear Pot Pack )E 
|| HBS570 Bench End 132x278x304,Cat.P120 59.95 39.95 | | ZR1036 6A 1000v Stud Diode 2.50 
090 | RP3977 33Q 3W Wire Wound Pot 5.9 
| HB6094 Large Desk Console 22.95 16.95 | | ZT2325 2N3643 Transistor 0.80 
: Ci | RP3988 3.3K 3W Wire Wound Pot . 
| HK7024 24mm Brushed Alum Knob 2.60 < t25"4 | ZT2450 2SJ56 Mosfet (N) 22.95 
» HP9561 } | RC5500 2UF 440V Modem Capacitor 
| HH8543 8 FNF Diecast Heatsink 13.95 10.00 | | ZL3334 LM334Z Current Source 2.95 
: | | | RE6247 10000uf 25v RB Electro : 9g 
| LF1241 Toroid Core 20 x 13 x6 6.50 2.00 | | 204012 4012 Dual Input Nand Gate 1.00 
/ : | RU6743 1000uf 63v RG Can Electro | 
} } LT3028 75Q Wall Plate Socket 5.00 2.00 | | ZC4502 4502 Strobed Hex Inverter 1.95 
| RU6745 2200uf 25v RG Can Electro : 6 
| MF1006 PCB T/F9+9V7VA 13.50 9.50 | | 2Z8208 9368 9.50 
| | RU6773 3300uf 63v LY Electro 11.95 
| MP3029 20VAC 2A Power Supply 15.00 10.00 | | 2ZZ8473 27512 Eprom 14.95 
| $S0820 Mini SPST Slide SW 4 7! 
| MB3501 Solar Charger 2 x C / Sub C 16.95 12.00 | | ZK8880 TMS 3477NL Voice IC 12.95 
| SKO951 SPDT C/Off 250v 5A Rocker 
20.00 15.00 | 


AM4216 Pictured 





4.95 | 
6.95 | 
20.00 
1.00 / 


8.95 | 


ISTEREO AUDIO MIXER SALE 


SY=T-Mor- 1 t-1(ole|6(-m of-(e(-yam (eae i01| me (=) e=1] oe 


|7 Input / 3 Output 
Birthday Price $129 savess0 
| Digital Echo / Equaliser 7 input / 3 Output 
Was $239 


Cat. AM-4212 Was $159 








Interlocking } 
Parts Drawer 


Single drawer unit. Locks together with 
others top and side. 


Cat, HB-6300 
Cat Price $5.95 


. Video Processor With Enhancer 
& Stereo Nixer 


This is the old model as shown in our 94 catalogue page 
68. Make home recordings from your camcorder. Requires 
12VDC 100mA adaptor for power cat MP-3002 $10.95. 


| |Cat. Av-6410 94 Price $79.95 



























Ultra Nini TViiewe sie ait 
Micro Swvite hi Switch 


Momentary SP action 
in either P/on or 
P/off. aa x 6(W) x 
11(H)mm 

Cat. SM- 1038 


Cat Price $2.75 












































Capacitance 
Vieter 


BRAND NEW MODEL!!! Has a 


unique tilting LCD display 
which allows you to read at 
any angle. General specs: 


¢Display - 3.5 digit_LCD *Range - 9 ranges 
200pf to 20mf *Sampling time - 0.5 seconds 
eAccuracy - 0.5% ranges 200pf to 200mf 
ranges, 1.0% range 2,000uf, 2.0% range 20mf. 


Cat. QM-1572 






Save $1.75 







Super Booster 
Video Enhancer 


Prevents loss when dubbing from one video to 
another. See cat page 85. Cat. AV-6500 











Cat Price $39.95 





Save $14.95 


Easy Ear 14 Band D25 Shielded Hood 
oeteltr-lal-y-Ulale py -Wn)® SVUV/AWNI/EFIVE IVineni Bargain wu 


System. — 


Sits in your top pocket. Radio 
Supplied with Features 3.1 to 
earphone. See cat “—~.@  417.6mHz. See cat p 
page 185. : Be 184. 
Cat. AA-2040 R Cat. AR-2200 


on se as oe oe Cat Price $42. 95 Sa eicty Puice e150. 
day Price : 
Save $10.00 Save $13.00 Save $2.45 








Contek Brand. 
Supplied with thumbscrews. 


Cat. PM-0838 
Normally 
Around $3.95 



































Bargain — 50 Amp Car Noise 
Computer | g Suppressor Kit 
Case Includes choke and 2 
See July ads for full Be hoes e 67 
details. Size 360(D) x Cat A A-3078 
340(W) x 70(H)mm. Mail 
order customers add extra | ——= Cat Price 
$4 due to weight. See 
Cat. HB-5100 $28.95 
Was $20 

; Save $10.00 Save $10 aye 










UHF Phased 
Erray Antenna 


Excellent for poor performance areas. 
See cat page 96. 


Cat. LT-3185 
Cat Price $69.95 


360° Ceiling a ; FREECALL 
Mount Pulse PHONE 


Count PIR | fe)-1B\4-355 
008 022 888 


Attractive slimline design giving 
11 metre radius at 3.6m ceiling height 
LESS 10% 
e] 























- much easier to mount in certain situations, and ‘abies can be easily run ihirauah 
house ceilings instead of down walls. «Operating voltage: 8 to 16VDC ¢Current 
draw: 15mA eOutput: NC contacts Tamper: NC *Pulse count: 1 or 2 selectable. 


DONT PAY $69.95 
Cat. LA-5020 














Save oe A. 95 































Prices reduced further. See July ads for full details. 


CABINET NO 1 
Size: 165(W) x 175(H) x 360(D)mm. Powder coated and unpainted units available. 


Powdercoated Cat.HB-6510 Was $35 


Nataural Cat.HB-6515 Was $25 


CABINET NO 2 
Size: 78(W) x 46(H) x 210(D)mm 


Powdercoated Cat. HB-6520 Was $10 


CABINET NO 3 Mee 
Similar to cabinet No 1 but a bit smaller. Size: 162(W) x 145(H) > Mey 


x 355(D)mm. Powdercoated Cat. HB-5625 $22.50 : Prygily 












LA Acoustic 
Car Alarms 


Features: «Remote control 
ecomplete protection eengine kill 
enot secure warning eremote 
lock/unlock *emergency panic 
system edouble protection sauto 
door locking *alarm memory. 
See 1995 catalogue page 80. 


Cat. LA-8901 


































RJ45 Was $169 , ) Save $30 
NiCad Wall a ee 
oroida 
Charger Socket 
See catalogue page 112 This unit is a standard Transformer 





power point size plate with 2 x RJ45 8/8 

sockets mounted. They have sliding covers. 

Input cable connection is IDC. Austel 
approved # A90/831/0181. 


Cat. MB-3512 Bargains 


35 + 35V 160VA Cat. MT-2116 





Was $49.95 





|| Ultrasonic Transducers 

|| These units 

|| operate at 39kHz. 
|. || Suitable for 

Cat. TD-2480 || Burglar Alarms, 

|| Movement 
Cat Price $1 7.98 || Detectors and Interrupted Beam. They are 
|| sold as a transmit and receive pair. See cat 


CD D ESK C 1OCK page 76 for details. Cat. AU-3850 

This clock featuesa |Cat Price $14.95 Save $7 
compact disk mounted 
on a perspex stand. Ideal for 
desks, mantle pieces, 

_ |bedrooms, on top of the TV etc. 
| |Modern decor suits our modern 
living. Runs on 1 x AA battery. 


Ideal gift. Cat. XC-0110 


JAYCAR 

WHOLESALE 
aa 

nae 6.95 Save 02 /43- .) y, y) 2 


This Is Not A Leatherman!!! 


Butis nearlyas good | | \ 
and costs only a 
fraction of the price!!! 


Don’t know what a 
Leatherman is? This 
pocket multitool when 
folded looks like a pocket = 
knife. Simply open it up, and fold the unit back on itself to 

reveal a pair of pliers. There is also some typical pocket knife 
attachments, which include: elarge knife *small knife ebottle 

opener eslot screwdriver Philips head screwdriver *can opener 

efile. Supplied in a black case with belt clip for easy carrying. Folded size: 


100(L)x30x20mm. Cat. TH-1900 
LEATHERMAN SELLS FOR AROUND $110.00 


























NEW 128K 


DATABANKS 
128K DATABANK: 


Features: etelephone databank 
ebusiness card library ereal time clock 
ecalendar ecalculator ecurrency 
ememo eschedule eworld time 
«computer interface avail - extra (see 
cat for details - see 64K unit p183). 


Cat. QM-7325 


128K DATABANK WITH 6G 
LANGUAGE TRANSLATOR: 


All the features of the above unit plus: °6 language translator - English, 
French, German, Italian, Spanish and Dutch ¢5,940 useful phrases are 
classified into 13 categories - greetings, air travel/customs, hotel, 
resaurant, sight seeing, shopping, communications, medical 
/emergency, financial, transportation/directions, entertainment, sports 
/leisure, beauty/hygiene. Total words approx 42,000 (inc op 


Cat. QM-7330 
PC INTERFACE FOR BOTH - OR TO OTHER UNITS: 


Cat. QM-7324 (Also suits 64K unit) 


OTHER DATABANKS: 
64K Cat. QM-7320 50 8K Cat. QM-7305 $27.95 
32K Cat. QM-7315 45 NAME QM-7300 $15.95 


15K Cat. QM-7310 







































Eveready Anywhere Light 


The Anywhere light runs on two “D" size batteries and) 
is ideal for use in closets, stairwells, attics, 

basements, camping, cars - anywhere where you 
need some light. It incorporates an on/off switch, 
and the light is from a torch globe. These used to sell’ 


for around $25.00. Cat. ST-3035 





er: Tam =F: Ct Or-lilile) a StOrM 
Satellite Subwoofer 
Tube 
Sellout 


See 94 catalogue p46. 8” 
subwoofer, *100WRMS handling *Freq: 60-3kHz *Effeciency: 88dB 

















Speaker Kit 


These are a 2nd brand for famous name car speakers. Look at 1W/1m. VERY LIMITED QTY. 
the name on the surround ring. Consists of a 6.5” woofer and 
a Neodidyium Super Tweeter and a high power crossover. ig 
They handle high power so need a high power amplifier. They SLR / Video 
sound excellent and we can’t understand why they won’t sell. = 

| At this months birthday price they represent an absolute 6.4mHz | Small Tripod 


bargain. See cat page 64. Specs: *Power handling: 80WRMS, Height when opened 120mm 
| : CRO | 
m4 4 4 Gy AN EE  @ ) ~~ 


ad oe L@) | = @) 1B) a -t-4 ~Sellout 
(eT eys} | @ 4 rsysts) See 95 catalogue page 36. 


Speakers 


8” subwoofer with amplifier built in and 2 





See catalogue page 85. 
Cat. AV-6532 


Cat Price $22.95 














Save On All These Babani Books VIDEO DUBBING KITS 
PSE SR SRE SE ER SSRN SOE = c Grab one while we have them 
CatNo Description  —-Paye # Was Now §CatNo Description Za at these crazy prices. a) 





| BB-7037 Light in electronics 174 13.95 8.95 | BB-7 : STEREO KIT 


BB-7414 User guide MSDOS 5.0 180 13.95 8.95 Includes *RCA to RCA video | 
BB-7404 Ref basic electronic terms 172 16.95 11.95 lead *2 RCAto 2 RCA audio | 
} BB-7416 CAD with Autosketch Win 181 16.95 11.95 | lead 2x5 pin plug to 2 RCA 
BB-7406 Intro to MSDOS 180 8.75 5.95 sockets °2 x adaptors RCA 
BB-7419 Making MSDOS work 180 13.95 8.95 | socket to 3.5 mini plug 2 x 
BB-7410 Intro to Lotus 123 $6225 /- T4505 7.50 adaptors RCA skt to PL259 
| BB-7423 Understand PC software 179 13.95 8.95 plug °2 adaptors RCA skt to BNC plug 
















BB-7412 Lotus 123 release 2.4 182°) .13:95 7:96 | Cat. AV-6538 Cat price $19.95 


SCART KIT 
Includes *6 Din to 6 Din 
lead 2 x Din skt to 3 RCA 
plug lead *Din skt to 8 pin 
mini video plug lead *2 x5 
Din to 2 RCA skt lead *RCA 
skt to BNC plug adaptor °2 x 
Scart plug to 6 Din skt 
adaptor 





Speaker/Microwave 
Wali Bracket 








|deal for speakers, clothes dryers, TVs etc. Shelf Directors 
has adjustable depth 375-570mm. Wall bracket 
length is 420mm. Max load capacity 31kg. Clapper 
Cat. CW-2820 
Board 
| You see these all the time 
Save On 3 Unit in commercial movie 











making. See cat page 83. 
Cat. AV-6530 





Rack Cabinets 


See our 1995 catalaogue page 121. 
132mm Black Cat. HB-5414 


132mm Silver Cat. HB-5415 


Transfer films, slides and photos to Catalogue 
video. See 95 cat page 83. 


Cat. AV-6540 Learn Microsoft 
Cat Price $129.50 Word Now 















| [ares (tle (=i7 [alelce]g larcitclliiare! 
NEW Ic’sS poveord yur werk model 
. | Eadatsiel ce [hdctss ct efe) ag) e) (cic) 
TALKING WATCH | | | teltife(sre| Colvig ele atid lave) 
LM3886T 50 watt The Talking Watch will say the time at the @i editing, formatting / 
® push of a button. Ideal for anyone with text, saving files and 
Audio Amp impaired sight, or for using in dark places, printing. Includes 1 x 
As used in twin 50 watt amp from . or for fun for the kids. The watch will say 1.2mB 5.25" disk for 
§ Silicon Chip. Output: 48w/8Q, 60w/4Q Frea: the time every hour if required and it has an IBM, PC/XT, 386. This book should sell 
| THD: <.05% alarm. Don't pay $29.95 : for $65. 399 pages Softcover 





Cat. ZL-3757 Cat. XC-0240 Cat price 235x185mm_ Cat.: BM-2142 


4 M65830P Delay IC $19.95 Giveaway $5 ca 











True Mains Power from a 
battery........ A sinewave inverter 
generates mains type power with 
the correct peak and mean 
voltages guaranteeing reliable, 
optimum performance for the 
connected electrical equipment. 


LED Battery 
Voltage 


Indicator Kit 


REF: ELEC AUST 9/95 

This tiny project measures just 25 x 25mm 
and can be used in just about any piece of TOTAL PROTECTION 

battery operated equipment to combine the SIMPLE TO USE 

functions of a power-on LED and battery voltage indicator. Suitable for 6-30 volts. TWELVE MONTHS WARRANTY 
Kit includes PCB and all electronic components including bi-colour LED. Cat. MI-5030 


pee Catalogue Price $699 B 
CAR ALARM SENSATION 


The Road Alert is remotely controlled, and the siren 
goes off INSIDE the car - making it unbearable to 
stay in the car. Can be armed/disarmed manually or 
remotely. Powered by rechargeable 9V battery or 
from the cars power - hard wired or through the 
cigarette lighter. All leads supplied. Scoop 
purchase. Retail price $179. 




















ABS PLASTIC BOX 


Made in the U.K. from ABS. Has a precision 
rilaciare manreyel(o(scomi(oMUUitaman-ic-l mele cial-m (emt 
countersunk screws (supplied). Its about the 


same size as the largest size Jiffy Box. 
Measures 190(L) x 110(W) x 60(D)mm. Jiffy box | 
sells for $6.75. | 
BUY THESE FOR ONLY $3.95 EACH. 


Cat. HB-5504 ly $3.95 





Laminator 


Keep photos and business cards forever by 
laminating them. See cat page 190 for full 
details. 


Cat. XL-2500 
Cat Price $79.95 


Low Cost Temperature 
Controlled Soldering Iron 


Ideal hobbyist soldering station. It operates on 240 
volts, and the transformer delivers a safe 16 volts to 
the soldering iron. 

It has a PTC (Positive Temperature Coefficient) 
soldering tip at a constant temperature of 310°C 
which is ideal for PC work. It has a 20 second heatup 











Save $20 Laminating sieeves available. time. Replacement Tip Cat TS1202 $9.95 


Business Card Sleeves - Pkt 100 Cat. XL-2504 Only $9.95 





Cat. TS-1200 1994 Price $49.95 


Save $20 


ay 





Be sate, battery operates | INDUCTANCE 
Cat.LA-S090, a || ©3.75 digit ©4000 Count 39 Range einductance Capacitance 


: Cat Price $ | ¢Frequency *Temperature *Peak Hold eLogic 
-...r—— | See 1995 catalogue - Page 28 for full details. 
Deg 200Ce 


. Cat. QM-1475 
Low Cost Cat Price $189 
Speaker Brackets 


Will accept speakers up to 200mm deep and 10kgs in 
weight. See cat page 53. 


Cat. CW-2835 
Cat Price $19.95pr 























8-10 LEEDS ST RHODES 2138| PHONE: (02) 743 5222 | PO BOX 185 CONCORD 2137 | FREE CALL - ORDERS ONLY $10 - $24.99 $4.00 
PHONE: (02) 743 5222 ORDERS: 1800 620 169 | ROAD FREIGHT ANYWHERE | (1800) 022 888 






$25 - $49.99 $5.00 


50 - $99.99 $ 7.00 
FAX: (02) 743 2066 FAX: (02) 743 3070 IN AUST (up to 20kg) $14.00] HOTLINE (02) 743 6144 fe sre : 8 00 


SYDNEY CITY ©4129 York StePh:(02) 267 1614¢Fax:(02) 267 1951 
e Mon/Fri:8.30-6pme Thurs:8.30pme Sat:9-4pm 






aycar 


ELECTRONICS 








|| BURANDA QLD e144 Logan Rd@Ph:(07) 3393 0777 ¢Fax:(07) 3393 0045 


¢Mon/Fri:9-5.30° Thurs:8.30.¢Sat:9-4pm GORE HILL © 188 Pacific Hwy (Cnr. Bellevue Ave) ¢Ph:(02) 439.4799 Fax: 
(02) 439 4895 ¢ Mon/Fri:9-5.30¢ Thurs:8.30 © Sat:9-4¢Sun:10-4 











COBURG VIC ©266 Sydney Rd@Ph:(03) 9384 1811 ¢Fax:(03) 9384 0061 
e Mon/Fri:9-5.30¢Fri:8.30¢ Sat:9-4pm PARRAMATTA ¢355 Church St (Cnr. Victoria Rd) @Ph:(02) 683 3377 
eFax:(02) 683 3628 Mon/Fri:9-5.30 Thurs:8.30pme Sat:9-4pm 
eSun:10am-4pm 





EXPRESS VISA 


ar BE SPRINGVALE VIC «887-899 Springvale Rd Mulgrave. Nr Cnr. Dandenong Rd 
Winey 


ePh:(03).9547 1022°Fax:(03) 9547 1046 : h | 0-4pi 
© Mon/Fti:9-5.30¢Fri:8.30¢ Sat:9-4pm RHODES vy nee (02) 743 5222 Fax:(02) 743 2066 





BY GREG SWAIN 





Running MemMaker & 
avoiding memory conflicts 


Having trouble with General Protection Faults in 
Windows? Try running the MemMaker memory 
optimisation program. This will sometimes 
overcome the problem and your programs will 


run more efficiently too. 


I remember seeing a movie some 
time ago — a Western actually — in 
which someone gets shot. “Who would 
want to shoot Bad Bart?”, queried a 
bystander after the bullets had stopped 
flying and everyone had crawled out 
from behind the bar. “Just about every- 
one who ever knew him”, came the 
reply. 

What’s this got to computers and 
memory? Well, in this case, the ques- 
tion is “Who’s encountered a General 
Protection Fault when running Win- 
dows?” Answer: “just about everyone 
who’s ever used it”. 

OK, so it’s a bad analogy but you get 
the general idea — General Protection 
Faults in Windows are not uncom- 
mon. There you are working away 
happily, running lots of applications, 
when all of sudden up comes an error 
message. Often, it will read someth- 
ing like this: Progman caused a Gen- 
eral Protection Fault in module File- 
name at 0001:0296. 

Now isn’t that helpful? What this 
means in plain English is that your 
Windows application has written to a 
memory space that was already occu- 
pied, clobbering another module (or 
file) in the process. As a result, the 
system becomes unstable and the wis- 
est course is usually to exit all appli- 
cations and reboot Windows. 

Now there are lots of reasons why 
GP faults can occur, including incom- 
patible terminate-and-stay-resident 


programs (TSRs) or device drivers in 
your CONFIG.SYS and AUTOEX- 
EC.BAT files. In that case, you can 
often troubleshoot the problem by re- 
moving these TSRs — just type “REM: 
in front of the appropriate entries. 

If that solves the problem, you can 
then proceed to replace the lines one 
by one until the problem reappears. 
When it does, you’!l know which one 
is causing the GP fault. 

Often, however, GP faults are caused 
by other memory management prob- 
lems. If you consistently get the same 
error message when a certain func- 
tion is performed, then running Mem- 
Maker may overcome (or at least mini- 
mise) the problem. 


Computer memory 


Before we take a look at the Mem- 
Maker program, let’s first briefly look 
at how memory is organised in a PC. 

Fig.1 shows the memory configura- 
tion of a typical computer. The first 
640Kb is called “conventional” mem- 
ory and is used by all MS-DOS pro- 
erams. Above that but below 1Mb is a 
384Kb block called the “upper mem- 
ory area”. This block is normally re- 
served for use by hardware expansion 
cards, such as your display adapter, 
and for shadowing video ROM and 
the ROM BIOS. 

Following the upper memory area, 
the area beyond 1Mb is known as 
“extended” memory. This memory 


EXTENDED 
MEMORY 


HIGH MEMORY AREA 64K 


1024K {FFF 


CONVENTIONAL 
MEMORY 
AREA 
640K 





OK 0000 


Fig.1: the memory configuration in a 
PC. The first 640Kb is called 
“conventional” memory, while the 
area from 640Kb to 1024Kb (1Mb) is 
the “upper memory area”. The area 
beyond 1Mb is known as “extended” 
memory. 


requires the use of an extended 
memory manager such as HIMEM.SYS 
and this device driver is typically 
loaded as the first line in your 
COMNFIG.SYS file. 

Finally, the first 64Kb of extended 
memory is known as the “high 
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Upper Memory 


By typing mem lcfp at the DOS prompt, you can see which programs are loaded 
into conventional memory and which are loaded into upper memory. It will 
also tell you how much free conventional memory you have and whether or not 
MS-DOS is resident in the high memory area. 


memory area” (HMA). Usually, MS- 
DOS is set to run in the HMA, to free 
up conventional memory for use by 
other programs. 

To see how your computer currently 
organises memory, exit Windows and 
type mem /c/p at the DOS prompt. 
This will show you which programs 
are loaded into conventional memory 
and which are loaded into upper 
memory. It does this by displaying a 
detailed listing of the load order and 
size of these programs — see Fig.2. 

It will also tell you how much free 
memory you have, the largest execut- 
able program size and whether or not 
MS-DOS is resident in the high 
memory area. 


What MemMaker does 


Because the hardware expansion 
cards do not use up the entire upper 
memory area, it contains free areas of 
space and these are known as “upper 
memory blocks” (UMBs). When you 
run MemMaker, it modifies your 
AUTOEXEC.BAT and CONFIG.SYS 
files so that some TSRs and device 
drivers are loaded into these UMBs 
instead of into conventional memory. 

As a result, conventional memory 
is freed and this can make a big differ- 
ence to the way your programs run. If 
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you’ve already run MemMaker and 
subsequently installed additional soft- 
ware, it can also help to avoid memory 
management conflicts be reallocating 
space in the upper memory blocks. 
By the way, in order to load pro- 
grams into the upper memory blocks, 
you must use an expanded memory 
manager such as EMM386.EXE. De- 
pending on the entry in your 
CONFIG.SYS file, this device driver 
can also use extended memory to 
simulate expanded memory for those 
DOS-based programs that require it. 
Typically, the first three lines of 
CONFIG.SYS will look like this: 


DEVICE=C:\DOS\HIMEM.SYS 
DEVICE=C:\DOS\EMM386.EXE NOEMS 
DOS=HIGH,UMB 


Note that it is necessary to load 
HIMEM.SYS before EMM386.EXE to 
gain access to the upper memory 
blocks. The NOEMS switch ensures 
that EMM386.EXE behaves as an up- 
per memory manager only and pre- 
vents it from allocating extended 
memory (EMS) for use as expanded 
memory (XMS). Use this switch if your 
programs do not require expanded 
memory, as this frees an additional 
64Kb of upper memory for running 


device drivers and programs. 

On the other hand, if you run a 
DOS-based program that does require 
expanded memory, you will have to 
replace the NOEMS switch with the 
RAM switch instead. This will allow 
EMM386.EXE to simulate expanded 
memory so that the program will run. 
For example, the command: 


DEVICE=C:\DOS\EMM386.EXE 512 RAM 


will allocate 512Kb of your compu- 
ter’s extended memory for use as ex- 
panded memory. Note that you should 
only allocate as much expanded 
memory as the program requires and 
this will usually be specified in the 
installation manual. 

If the command line that loads 
EMM386.EXE is missing, it can easily 
be added by editing the CONFIG.SYS 
file in an ASCII text editor. Alterna- 
tively, the MemMaker program will 
automatically install and configure 
EMM386.EXE for you. 


Start-up disc 


Before running MemMaker, it’s 
vital that you create a start-up disc in 
case anything goes wrong. To do this, 
install an unformatted floppy disc in 
drive A and type: FORMAT A:/S. This 
done, copy your AUTOEXEC.BAT and 
CONFIG.SYS files (and preferably your 
SYSTEM.INI file in the Windows di- 
rectory) to the floppy disc. 

That way, if anything goes wrong, 
you can boot from the start up disc 
and simply copy the original files over 
the top of the modified files on the 
hard disc. 

It’s also a good idea to disable any 
commands in your AUTOEXEC.BAT 
and CONFIG.SYS files that start un- 
necessary device drivers and utility 
programs. This will help to free up 
conventional memory by ensuring that 
such programs do not compete for 
space in upper memory. For example, 
if you only use a mouse when run- 
ning Windows, then you can disable 
any mouse device drivers such as 
MOUSE.COM. 

To disable a command, simply open 
the file in an ASCII text editor (eg, 
DOS Edit or Notepad) and insert a 
REM statement at the beginning of the 
command line, eg: 


REM DEVICE =C:\DOS\MOUSE. 


This done, save the file and then 


reboot the computer. By disabling the 
command in this manner, rather than 
deleting the line, you can easily re- 
store it later on if required. 


Running MemMaker 


MemMaker is supplied with MS- 
DOS 6.0 and above and is straightfor- 
ward to run — just quit all programs, 
go to the command prompt (ie, C:>) 
and type Memmaker. All you have to 
do then is follow the on-screen 
prompts or the step-by-step procedure 
set out in the manual. 

Unless you are an experienced user, 
it’s best to choose Express Setup (as 
opposed to Custom Setup) when run- 
ning MemMaker for the first time. You 
should also initially answer “No” to 
the prompt that asks you whether you 
use any programs that require ex- 
panded memory, unless you are sure 
that the reverse is true. 

If you choose No and subsequently 





Fig.3 (above): a typical AUTOEXEC.BAT file before and 
after running MemMaker. MemMaker has added “LH” 
commands to the start of several lines, to ensure that 
these TSRs are loaded into the upper memory blocks. 


Fig.4 (right): devices are loaded into the upper memory 
blocks using the DEVICEHIGH command. Note, however, 
that HIMEM.SYS and EMM386.EXE cannot be loaded 


high. 


find that some programs no longer 
run or display error messages (eg, “Ex- 
panded Memory Unavailable”), then 
its simply a matter of running Mem- 
Maker again and answering “Yes” to 
the same question. 

After you have finished running 
MemMaker, take a look at your 
CONFIG.SYS and AUTOEXEC.BAT 
files. In CONFIG.SYS, you will see 
that MemMaker has changed certain 
“device” commands to “devicehigh” 
and added switches to those “device- 
high” commands. Similarly, in AUTO- 
EXEC.BAT, you will find that Mem- 
Maker has added “lh” (loadhigh) to 
the beginning certain commands. 

These “devicehigh” and “lh” com- 
mands ensure that the corresponding 
device drivers and TSRs are loaded 
into the upper memory area. Note, 
however, that HIMEM.SYS and 


EMM386.EXE cannot be loaded high. — 


Now for the acid test — to find out 


what effect MemMaker has had on 
your system, go to the command 
prompt and again type mem /c/p. You 
should see that many (if not all) of the 


available device drivers and TSRs are 


now loaded into upper memory in- 
stead of conventional memory. In ad- 
dition, you should have a corre- 
sponding increase in conventional 
memory. 7 

Fig.3 shows a typical AUTOEX- 
EC.BAT file before and after running 
MemMaker, while Fig.4 shows typi- 
cal before and after CONFIG.SYS files. 

If you encounter problems after run- 
ning MemMaker, you can easily undo 
the changes that have been made. To 
do this, you simply go to the com- 
mand prompt (ie, C:\>) and type: 
Memmaker /undo. By then following 
the on-screen prompts, the program 
will restore the original AUTOEX- 
EC.BAT, CONFIG.SYS andSYSTEM.INI 
files, using backups that it made dur- 
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360K 


636K 


G32K 


?66K 


rO4Kk 


640K 


ing the optimisation process. 

Alternatively, if you suspect that 
the problem might be caused by one 
or more commands in AUTOEX- 
EC.BAT orCONFIG.SYS, you can bypas 
some or all of the commands in these 
files (MS-DOS 6.0 and above). 

To bypass all the commands in these 
two files, press the F5 key when you 
see the text “Starting MS-DOS .. .” 
while the computer is booting up. Al- 
ternatively, to bypass individual com- 
mands, press the F8 key instead and 
follow the on-screen prompts to carry 
out or bypass each command in turn. 


The Memmaker:sts file 


That’s not necessarily the end of 
the memory optimisation process. 
Often, you can free up even more 
memory by changing the order of the 
command lines in your CONFIG.SYS 
and AUTOEXEC.BAT files. 

The reason for this is that as each 
driver is loaded in turn into the upper 
memory area, it uses the largest free 
remaining UMB. This means that if 
the smaller drivers are loaded first, 
the remaining UMBs might not be able 
to accommodate some of the larger 
drivers. 

In this case, these remaining large 
device drivers will be loaded into con- 
ventional memory rather than upper 
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Fig.6: this detailed 


FFFF map shows the 

FBFF upper memory area 

F?FF from A000-FFFF. 

F3FF The gray areas are 

EFFF treated as ROM and 

— oe” 
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memory, despite the presence of 
“devicehigh” or “lh” commands. 
The trick is to reorganise your 
CONFIG.SYS and AUTOEXEC.BAT 
files so that the largest device drivers 
are loaded first. That way, it will be 


easier to fit the remaining drivers into — 


the smaller UMBs that are left over. 

How do you know the sizes of your 
device drivers? Well, when you run 
MemMaker for the first time, it logs 
this information in a file called 
MEMMAKER.STS (in the C:\DOS di- 
rectory). Open this file in an ASCII 
text editor (or better still print it out) 
and make a note of the MaxSize line 
for each command in the [SizeData] 
section — see Fig.5. 

It’s now simply a matter of editing 
the CONFIG.SYS and AUTOEXEC.BAT 
files so that those command lines with 
larger MaxFile values are positioned 








above those with smaller MaxFile val- 
ues (make sure that HIMEM.SYS and 
EMM386.EXE are before any of these, 
however). Save each file in turn, then 
reboot your computer to check that 
the system starts properly and that 
there are no error messages during 
start-up. If all is well, run MemMaker 
again to optimise the system for the 
revised CONFIG.SYS and AUTOEX- 
EC.BAT files. 

By now typingmem /c/p at the com- 
mand prompt again, you can quickly 
check how much more conventional 
memory has been freed. 

Note, however, that the above pro- 
cedure is not always hassle free. Some- 
times, for example, it is necessary to 
load the drivers for a particular de- 
vice in a set order (where more than 
one driver is involved). If the order is 
incorrect, you will get an error mes- 
sage during boot-up, often to the ef- 
fect that a particular driver is missing. 
In that case, it’s usually just a matter 
of moving the command line for the 
“missing” driver ahead of its compan- 
ion driver. | 

Fig.4 shows an example of this. If 
you look at this file, you will see that 
the line 


DEVICEHIGH /L:2,9568 =C:\TSCSI\MA348.SYS 
precedes the line 


DEVICEHIGH /L:2,15488 =C\TSCSITSCSI.SYS 
even though the second line has the 
largest MaxSize value. That’s because 
it’s necessary to load MA348.SYS be- 
fore TSCSI.SYS for this particular de- 
vice (an external cartridge drive). 


Fine tuning 


Now take a look at the detailed 
memory map of Fig.6. One important 
thing to realise here is that not all 
addresses in the upper memory area 
are available for loading device driv- 
ers and TSRs. For example, the area 
from A000-C800 is reserved as ROM 
for video card addresses, while the 
area from FOOO-FFFF is reserved for 
shadowing the ROM BIOS. Similarly, 
the area from E000-EFFF is also nor- 
mally a reserved area. 

What this means is that these ranges 
are out of bounds for use as UMBs 
unless you specifically instruct 
EMM386.EXE to include certain areas 
within them (ie, EMM386.EXE does 
not map over unused ROM). This is 
done using the I= switch. 


For example, if your computer has 
a VGA or EGA monitor, you can gen- 
erally include the range of address 
from B000-B7FF and from E000-EFFF. 
In this case, the EMM386 entry in your 
CONFIG.SYS file would look some- 
thing like this: 


DEVICE=C:\DOS\EMM386.EXE |=E000-EFFF 
l=B000-B7FF NOEMS 


If you subsequently find that your 
monitor doesn’t respond correctly or 
your computer hangs when you start 
Windows, delete the I=B000-B7FF 
entry. If you still have problems, de- 
lete the I=EOO0-EFFF statement 

On the other hand, it is also often 
necessary to specifically exclude cer- 
tain address ranges to prevent memory 
conflicts with hardware cards. If this 
is not done, a device driver can be 
loaded into the address normally oc- 
cupied by the hardware card and this 
will prevent the card from being found. 

For example, let’s say that you have 
a hardware card (eg, a scanner card) at 
address C800. In this case, you might 
want to exclude the range from C800- 
CBFF and this is done using the X= 
switch, ie: 


DEVICE=C:\DOS\EMM386.EXE |=E000-EFFF 
|=B000-B7FF NOEMS X=C800-CBFF 


Note that MemMaker will normally 
automatically exclude the address 
ranges occupied by hardware cards 
the first time you run it. If you subse- 
quently install another hardware card 
and you strike problems, try changing 
the address setting on the card. Alter- 
natively, you can work through the 
section entitled “You Installed A Hard- 
ware Device And Your Computer 
Stopped Working” in chapter 8 of the 
MS-DOS 6 manual. 

By the way, it’s also a good idea to 
edit the Emmexclude= entry in 
SYSTEM. INI, to prevent Windows from 
accessing this address range when 
running in Enhanced mode — ie, add 
the line Emmexclude=C800-CBFF to 
the [386Enh] section of SYSTEM.INI. 

In addition, some video cards use 
additional memory in the region from 
C400-C700. Although Windows auto- 
matically detects most of these cards 
and avoids this area, there are cases 
where you have to specifically ex- 
clude it using the Emmexclude entry. 
For example, to avoid the area from 
C400-C7FF (to prevent conflict with a 
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video card) and from C800-CBFF to 
prevent conflict with another hard- 
ware card, the line would read: Emm- 
exclude=C400-CBFF. 

If you are still having trouble run- 


ning Windows in enhanced mode (eg 


if the system frequently crashes), try 
starting Windows using the “/d:x” 
switch — ie, type win /d:x at the com- 
mand prompt. This will prevent Win- 
dows from accessing any of the upper 
memory area and is equivalent to add- 
ing Emmexclude=A000-EFFF to 
SYSTEM. INI. 

If this solves the problem it means 
that there is a conflict with some hard- 
ware card that Windows is unable to 
detect. To solve this problem, you need 
to identify which hardware card is 
causing the problem and then exclude 


Available “ 


1. To see how 
memory is 
allocated in your 
machine, go to 
the DOS prompt 
and type MSD. 
The screen 
shown at left will 
appear. Click on 
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its address with Emmexclude. To find 
out the address, check the address 
switches on the card or use the Micro- 
soft Diagnostics program MSD.EXE . 

Try to limit the excluded the range 
to the specific card. If Windows is 
unable to find enough free UMBs for 
what are called “translation buffers”. 
when it loads, it uses conventional 
memory instead. As a result, there 
will be less memory available to run 
non-Windows applications. 

Finally, if it’s all too hard, consider 
upgrading to Windows 95. With this 
system, the old DOS/Windows com- 
bination is gone and you don’t have to 
worry about tweaking AUTOEX- 
EC.BAT, CONFIG.SYS and SYSTEM. INI 
files. Is your computer up to Win- 
dows 95? Here we go again! SC 
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Train Detector 
For Model Railways 


As soon as the June 1995 issue appeared on the 
streets, we received very favourable feedback to 
the Train Detector circuit. But as often happens, 
one reader wanted to use it in a way we had not 
envisaged. In this short article, we feature his 
problem and describe how to solve it. 


By LEO SIMPSON 


The reader’s problem is as follows 
and sets out an application where the 
block switching covered in the June 
1995 article is not required. This ap- 
plication envisages the Train Detector 
being used in a one-off situation. 


Reader’s letter 


I am keen to build the Train Detec- 
tor featured in the June 1995 issue 











TRAIN 
CONTROLLER 
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and wish to use it with the Sound & 
Lights for Level Crossings, as featured 
in the April 1994 issue. My problem is 
that I don’t want to use the block 
switching system you describe for the 
Train Detector. I just want to use it to 
detect the train moving into the sec- 
tion which has the level crossing. 
Talso don’t want to run wires all the 
way back to my train controller (Infra- 


Fig.1: this diagram 
shows how to connect 
the Train Detector board 
to the Train Controller 
without using block 
switching. Note that the 
current for the isolated 
track section must flow 
through the two large 
detector diodes. 





TRACK 1 


SIGNAL 





Further Notes On The 


red Remote Control, April & May 1992) 
because I have a large layout and I 
want to minimise the amount of extra 
wiring required. Therefore, instead of 
wiring back to the controller I just 
want to wire the Track Detector di- 
rectly off the track where the level 
crossing is going to be. Now, if that 
doesn’t sound too confusing, how doI 
go about it? Finally, can I use the 
same power supply to run the Sound 
& Lights circuit as for the Train Detec- 
tor? (K. A., Mona Vale, NSW). 


How it’s done 


It’s amazing, isn’t it? No matter how 
much thought we put into the presen- 
tation of these projects, someone al- 
ways writes in to ask how to do some- 
thing else that we hadn’t thought of 
doing. As it happens, this proposal 
does not present any real problems. 

First, you do need a section of the 
track to be isolated from the rest of the 
layout. One rail can be common to the 
rest of the layout and one section of 
rail must be isolated, as shown in the 
diagram of Fig.1. This shows one side 
of the controller wired to the common 
rail (rail 1) while the other side of the 
train controller goes to the OV termi- 
nal on the Train Detector PC board. 
The rail 1 connection also connects to 
the track 1 terminal on the PC board 
(labelled “+/-” on the copper side of 
the board). The isolated rail (rail 2) 
goes to the track 2 terminal on the PC 
board, adjacent to the OV terminal. 

Fig.1 shows how the train control- 
ler is connected to the isolated sec- 
tion of track but the reader wants to 
wire the Train Detector directly to the 
track, without wiring back to the con- 
troller. OK, Fig.2 shows how to do it. 
This shows a track with an isolated 
section. As before, the common rail is 
rail 1 while the isolated rail is rail 2. 
The corresponding rail connections 
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Fig.2: this diagram shows how the Train Detector can be wired to an isolated 
section of track without the need for any connections to the Train Controller 
itself. Note that, as before, the current for the isolated track section must flow 


through the two detector diodes. 


to the Train Detector are the same as 
in Fig.1. Note that the DC and AC 
connections from the power supply 
to the Train Detector must still be as 
shown in Fig.3 on page 29 of the June 
1995 issue. 

One small point to note with this 
proposal is that the voltage applied 
from the train controller to the iso- 
lated track section will be lower by 
0.6V than the voltage supplied to the 
rest of the track. This is a consequence 
of the voltage drop across the current 
detector diodes, D1 & D2. This will 
lead to a small drop in speed as the 
loco enters the isolated track section 
and a slight pick-up in speed as the 
loco leaves the section but this is un- 
likely to lead to problems and may 
actually give an increase in realism. 


As far as the idea of using the Train 
Detector power supply for the Sound 
& Lights circuit is concerned, remem- 
ber that the Train Detector has +12V, 
OV & -12V supply lines while the 
Sound & Lights circuit needs only 
+12V and OV lines. In that case, all 
you need do is to connect the +12V 
and OV lines from the Train Detector 
power supply to the Sound & Lights 
board. The output line from the Train 
Connector goes to the input of the 
Sound & Lights board. 

There is no need to connect the 
GND terminal on the Train Detector to 
the GND terminal on the Sound & 
Lights board since the circuit will be 
completed via the OV connections. Do 
not make any connection from the 
-12V line to the Sound & Lights board. 


Especially For Model 
Railway Enthusiasts 


This book has 14 model railway projects for you 
to build, including pulse power throttle controllers, 
a level crossing detector with matching lights & 
sound effects, & diesel sound & steam sound 


simulators. If you are a model railway 


enthusiast, then this collection of projects from 


Silicon Chip is a must. 


Price: $7.95 (plus $3 p&p). Order by phoning (02) 9979 5644 & quoting your 
credit card number; or fax the details to (02) 9979 6503; or send a cheque, 
money order or credit card details to PO Box 139, Collaroy, NSW 2097. 
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TERS, IN-LINE COAX AMPS, 

PAY-TV DECODER FOR 
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For a free catalogue, fill in & mail 
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OMPONENTS 


Guitar Headphone Amplifier Kit os 


(See SC May ’95) Now you can practice your guitar at any time 
by using this low cost amplifier. It provides ample power for 

headphones so that you can play to your heart’s content without 
disturbing the rest of the household or your neigh- 
bours. Simply plug in your guitar, headphones 
and a 12V AC power supply (not included). 


K 5537 $2 Q-°> 


M 9120 12V AC Plugpack to Suit $12.95 


































For Ultra Quick delivery 
Phone Order on 1-800 999 007. 
Jetservice Delivery - next day all capital 
cities and suburbs, please add 24 - 48 


hours for country clients. 
Regards, Jack O’Donnell, Managing Director 








Gain Controlled High Capacity Fast 
Microphone Preamp Kit Charger for Nicad 


(See SC Aug ’95) = : ; 


Designed for use with Batterie S Cit 


PA systems this unit : 
simply plugs in between Atraonicy 


| your balanced micro- peep 

: = ain Controlled 
j phone and amplifier. It [jaded 

will monitor the micro- 

phone input level, and 

adjust the volume to 

maintain a constant 

output level. This 


will ensure that the 






















(See SC Jan ’91) This 
charger is designed to operate from a 12V 
battery. It can charge 6V to 12V nicad 
amplified sound battery packs at up to 6A, or you can cus- 
level is always the same, ‘epardioss tom wire the unit to charge battery packs 
as to how loudly (or softly) a person speaks. up to 30V at a reduced current. In opera- 
Includes an XLR type sock- tion the circuit will recharge a typical 

et for a balanced micro- a f nicad racing pack in about 20 minutes. 
phone input, and an Features: * Fast charge rate ¢ Switch 
unbalanced 6.35mm out- selectable voltage setting in 1.2V steps 


put socket. Requires 9V DC power supply from 6-12V ® Fully punched and screened 
(not included). front panel ¢ State of the art digital cir- 


K 5520 $ 2 AS ) nes eee 


K 1660 Normally $129” 


M9105 9V DC PlugpacktoSui51093 ah seem om QQ _-ISCOLite Chaser & Colour Organ Kit 


(See SC July/Aug ‘88) The Discolite 


i ; : . 
Heavy-Duty 5A Drill Speed ssvmsran tebecn and of ben 
Controller Kit 


Features: ¢ 4 light channels controlled 
by 4 separate audio channels 
(See SC Sep ’92) This speed controller can be used 
ith power tools rated up to5 amps. Use it to con- 



























LTRONIES = 


gieicea caaie 
cai? 











Great for the 
Handyman! 





MIN MAX 


DRILL SPEED CONT ROLLER 





























¢ Forward reverse and auto-reversing 
chaser patterns * Simultaneous strobe 
Sehsiaaes on all four channels ¢ Alternating light 
trol the speed of circular saws, electric drills, lawn patterns * Music modulation available on chaser strobe and alternate patterns ¢ Inbuilt 
edgers and other appliances with universal “brush type” motors. microphone or direct inputs for beat triggering or audio modulation of lights * Sensitivity 
K 6010 $ 4 ay -95 control ¢ Individually pre-settable sensitivity levels for each channel ¢ Front panel LEDs 
1 6 Se on d Me 7 Re or d i Ki t mimic light display * Altronics Kit pre-punched and silk screened 
sec SS Be C eC I K 5805 S> “8 S9-*° 
(See SC July ’93) This is an interesting kit that makes use of new technology T 7 8 ’ 
to record audio signals. Whilst most recorders store the audio in digital 4) \ olt 3 Amp Variable Power Supply Kit 
form and thus require back up power, the IC in this kit stores the signal in / 
analog form and can retain the information for up to 10 years. Can store (See SC Jan/Feb ’94) This 1.23 V to 40 V adjustable power supply is designed for heavy- 
one message of up to 16 seconds. Simple Record and Playback pushbutton duty work. It uses a high efficiency 
operation. Kit includes speaker, professional screen printed front panel etc. switching regulator circuit. Features 
reset voltage and current limiting, 
K 9560 $69”, This Month Only $ ay 9 fee fall eaeae protection (with indie. 
350W Am M 0 dul e Kit | tors) and an LCD panel meter for pre- 
reas face Pp. Csi et : cise voltage and current readouts. 
1S fantastic amplifier Will Geliver a Massive 3D a 
watts RMS into ern Using the latest mosfet 5 et K 3330 $2 3 9S oS 
core arate) (eycavarctave me praetiare(cytcaamccroaray(eie(ccmeat i <i ame = = a, a age ‘ ‘ 
is supplied as a basic module, which makes it oy i! a- Mi | § H d if K 
ie (er-I com orem oletiiapiatcem-selen nicole) ism svavel (ecielasch ae S Z a ae ao u t tation ac set ntercom it 
juke boxes and mixers etc. Housed in a suit- = SEE ot June °92) This multi-station headset ebb Sasa is designed 
able caclosiire this ak Wal a Mee to provide clear communication in high noise environments such as } 
uae 5 : SS ks and rock concerts. It is 
mono or stereo (using 2 modules) high power amplifier for discos, : : ica es ies Ih h 
public address or even in the home if you are game enough to really rattle the foot si ae i 7 ilptocag ls seals ae “~— 
aad mic combination. Each headset requires a 
K 5180 S$ Ft < «3 Call Us for a Free Power Supply Spec Sheet!! scien otnsurenriea 
' ‘ ion. Up to 12 units (stations) can 

Screecher Car Alarm Kit eee ese pout ai seny 
(See EA Aug ’86) Here is a low cost car alarm Features low noise circuity and 
designed with a new deterrent strategy. spade sian favourably to commer- 
Instead of using the alarm to try and draw cial equivalents. Mics can be 
attention of passers-by to the felony in 







, switched on continuously (even at 
















progress, this alarm sounds inside the car to a ail the Gis sive) ok Hands free opera- 
deafen the thief and make it too uncomfortable to tion of all stations. Also includes visu- 
proceed. Makes an ideal second / back-up alarm. Deafening 110dB Modulated Tone. Two al and audio call function. Ideally suit- 


sensor inputs - Normally open and normally closed enable simple connection to door, bon- to our C 9055 headset mic and the C 9070 K 5250 Station Module $ y 4-° 
net, boot light, switches etc. noise attenuating Aviation Headset. 


: .95 
K 4360 Normally $49", This Month Only S$ <-> K 5255 Power Supply S$ 64 
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® J i] ee : Ak : s 4 bs | My 
True RMS Digital Multimeter if 19 Range Digital Mt {ultimeter Pac ng Meter 
| 8 ier $30! 
Supplied with high quality hard carry case and sil-| eS | 6 After evaluating 30 or more meters of this cali- 
icon test leads. This 3.75 digit 4000 count digital | oe = bre we found the Q 1053 to be the best value for money by 
if rae 

This 3.5 digit multimeter features a 19 position, easy to use rotary 
switch for function and range position. Includes AC/DC voltage 
check, 10A DC current, resistance, diode and a transistor test function. 
This meter offers many of the features of much more expensive mod- 
els but at the fraction of the cost. Ideal for the cash strapped student, 
or budding enthusiast! 


we have seen. Features include menu driven func- 
j tions (no complicated instructions to remember), 
large backlit display, timer function, 20 amp cur- 
rent scale and many more. 
Other Features: ¢ True RMS mode ® Large dis- 
play includes main and sub displays with bar- 
graph ¢ 10 Location memory ® Stop watch/ pre- 
Syelarale) Meo leratareleniaatetiatcscn M\/biaveeatelaaMmont-bebeatttn = OGIC P 1053.Nox ally, $39, This Month Only 
average and relative modes ¢ Decibel measure- : | S \ oF Logic Pr Obes | - 
ment ¢ Capacitance and inductance measurement : = ee : Ve bapted  as audio and 
e Temperature mode (°C and °F) © Pulse signal : oes oe visual ‘hi’ and ‘low’ 
foxes aCco waco) as ce) um Loyea Cemr-varelieletebley(mca-iaterem cen. me : {a indication. Detects pulsing signals down to 30ns illic duration. TTL and CMOS compati- 
Continuity and diode test ¢ Logic test ¢ Auto - ‘ 4 bility at the flick of a switch. Makes observation and fault finding of any digital circuit easy! 
power “off” and “keep on” mode ¢ 20A current file 8 it ; $3 <p -95 
Q 1272 20MHz Logic Probe 


range ¢ Warning buzzer sounds when leads are 
| 


: Te2e pia 5 49 cy Ses 2 Bm = fe a ¢ 8) Re 
ncorseetD Eeucrat in the 20A current mode _ : AC/DC Low Volt age lest. i robe 


Ci byeCel ao bL me bi) 0) (hvac de @y-) cow are)(om-ratemattemeatere(= 5 
¢ Low battery indication * Overload protection ACI suited for tracing or locate voltages up to 24V AC or Dc. 


¢ Safety design in compliance with UL 1244 and Excellent for working on cars, boats or trucks electrical systems. 
VDE0411 Simply place one probe to earth and place the other probe onto the wire to be checked. If 
Specifications: voltage is available the corresponding (6, 12 or 24V) LED will light. Very simple to use. 


DC Voltage Ranges: ..400mV, 4V, 40V, 400V, 1000V — : QO 1230 S7 25 
AC Voltage Ranges: ..4V, 40V, 400V, 750V . 
DC Current Ranges:..400uA, 400mA, 20A Su per Cor pe J ac 
AC Current Ranges: .400”A, 400mA, 20A : ; 
Frequency Ranges:....10kHz, 100kHz, 1MHz, 1OMHz : Car | Mo oor rcy cle Ala rm 
Resistance Ranges:....400Q, 4kQ, 40kQ, 400kQ, 4MQ, 40MQ : 
Capacitance Range:...100uF Super compact in size, this alarm features 
Inductance Range: ....100H S shock sensor (with adjustable sensitivity), 
Temperate Ranges: .. oes - 1093° C (0° - 2000° F) OQ 1091 $2 gg voltage drop sensing (can be disabled) and | 
Display :..cs2: Sb soe 75 digit, 4000 count LCD negative trigger input (for door, boot and bon- 
net etc). Wireless remote control with 
arm/disarm and panic functions. Will flash 
car indicators or park lights when arming : 
& and disarming. All the electronics and piezo | : PY car fom th eft. 
siren are housed inside one neat enclosure ne- x ————— all one of these a lan & 
suring only 100L x 75W x 45H mm, making it ideal for cars save hus dreds 6 Ss 
and motorbikes. Supplied complete with a flashing dash S $$$ on 
comparable systems! 
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Massive 120dB Output! 
Continuously cycles through 6 differ- 
ent alarm sounds, each of 6 seconds 


Normally $39.95 
duration. Each tone can be 


Save Over 50% F 
enabled / disabled via internal DIP mounted LED and wiring harness. 
switches. Certainly attracts some attention! Hurry, Features: * Remote controlled («15m range) ¢ 110dB piezo 
Requires 12V DC at 1.2A. Dimensions ~80mm fageiiily eo pael eee] : siren built into controller * Very compact size * Voltage drop sensing circuit (selec- 
@ by =~80mm Long (excluding the bracket). Limited at Th is table) * Audible arming / disarming with trigger indicator ¢ Built in adjustable shock sen- 


$s 4 ey .95 sor * Remote panic * Negative trigger input ¢ Triggered memory * 30 second reset and 

deca rearm after triggering * 25 second arming delay * 10mA current draw in armed mode 
A ataw vars 

Tuning Meter w1 


S 5210 Alarm Only $ 9 AS ) 
We have a ae quantity of tuning meters. Their sensitivity is 



































S 5211 Additional Remote Control $16.95 





Altronics Retail Store Perth Now Open Extended Hours 
250A half scale. You will need to be quick at this price. Ideal for Sa turday i 8:3 Waka me) 5:00pm 


project radios etc. Hurry stocks limited. 


ee 0600 Ac Tae as a , Lhis Month tte aa : Sunday - 12:00pm to 5 a PAUL mM 0) 5:00pm 


») 





ee Icleal Foor theo’ - 


is on ee is a same a as used 
many commercial alarm companies to 
rotect both residential aud commercial 
perties. 
orporating an inbuilt ae oo auto 
dialler, this great alarm can be configured to automati- 
cally dial two preset numbers in the event of an alarm, _ 
e. could be configured to automatically ring a neigh- 
_bour or an alarm monitoring company. The maincon- __ oo : Alaon S Free with Each | 
_ troller circuitry is housed in a sturdy steel cabinet. Provision is made to house an optional back up ystem Pure hase! L 
_ battery if required. The keypad control unit is generally located at the front door for easy access to arming and dis- 
_arming of the system. The entire system is controlled and programmed via this keypad. Virtually any type of sen-_ 
_sor can be used with this system. A combination of normally open and normally closed sensors can be used on any 
zone. Each zone is monitored by end of line resistors to maintain 8 = Le. 2 if someone interferes with | 
stem wiring the alarm will sound immediately. __ 
.< * master code and three adjustable user codes * monitor function which test : features like battery backup. : 
S| ‘e © four individually programmable sectors with a large array of functions available « all four sec 
ive noise ae oe and end of line resistors for added ee * once triggered the 
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Amazing Bonus 
. nt [69,€-[0[-) 
Over $100 Value of Installation | 


* pee Accessories includi 4Core” : 
= in a 
Strobe & Siren eee Security Cable 
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entry exit it paths ee Pe ° ‘home or away ones ° acs sable alarm memory for con 
© 12 months warranty _ 


M 9140 16V AC ae Po ao Earth to Suit $32 
. $506 2V 12AH Backuy Battery to Suit $32.50 









Professional Gas Iron Kit 


The advanced CADIK Soldering Iron offers a 
convenience and a range of functions that 
redefine the limits of soldering. This kit con- 
sists of the CADIK Gas Soldering Iron sup- 
plied in a handy carry case with a range of 
tips and accessories. 

Features: ¢ See through gas chamber ¢ Built 
in ignition cap * Uses standard butane gas 

* Supplied with safety stand, cleaning 
sponge, solder dispenser, blow torch, hot air 
blower and hot knife cutter 


T 2502 Normally $74, This Month Only $ 4 LS shale: 





Micron Soldering Station 


Electronic Temperature Controlled, Temperature 
Selectable, Soldering Station 

Features heavy duty 60 watt element, variable 
temperature control (320° to 440°C), LED bar- 
graph temperature readout, quality silicon 
lead, light weight handle, sponge tray, and 
super heavy duty iron clad tips etc. Range of 
tip sizes available. 


T 2440 $ 1 eo9-°° 
4 Channel Economy Mixer 


This compact mixer has inputs suitable for micro- 
phone, record players, camera audio, CD, Tape, 
and Tuner etc. Ideal for amateur cinematogra- 
phers who would like to add their own back- 
ground music and/or voice overs. Includes 
inputs for microphone, phono (with magnetic or 
ceramic cartridge), camera audio and an auxil- 
iary (CD, tape, tuner etc). Features headphone 
output and master volume control. Requires 


A 2520 Normally $119, This Month Only $ 
M 9004 9V DC 300mA Plug Pack to Suit $10.95 


Nibbling Tool 


For steel, plastic and aluminium. 
Capacity: 1mm for steel, and 1.6mm for 
aluminium, Ideal for the hobbyist and 
technician who want a professional appear- 
ance for their projects. 


T 2355 Normally $21% 


Tapered Reamer 


Used for enlarging holes from 5mm to 
20mm in plastic, aluminium and sheet 
metal. 


T 2370 Normally $34” 


(09) 328 3487 
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Give Your Project : 
that Professiong] 
Look! 














Standard Delivery & Packing Charge: $4.00 to 


as 


Overnight Jetservice: Up to 3kg is $10.00, 3kg to 5kg is $18.00—We will 
process your order the day received (if placed before 2.00PM WST) and 


despatched for delivery the next day. Country areas please allow an additional 
24-48 hours. 


ALTRONICS. Fax Order Line 



































Weather Proof Sound | 
Monitors 


Ideal for Hi-Fi extension, surround 


ALTRONICS. cOMponents 









sound or outdoor use. § 
Ohm 30 Watts. 
Features: * Rugged UV 
stabilised ‘Luran S 









moulded enclosure 







e Engineer designed in 
Australia * Excellent reproduction © Superior to imports - 
yet a fraction of the price ¢ All exterior fixings marine 
grade stainless steel * Speaker cones treated with special 
formula to repel moisture Dimensions 155W x 115D x 230H 
mm 

C 0904 White 
C 0905 Black 






Normally $ 160 ea 
This Month Only 


a eS } = Baer 












Stereo 60 Watt 8 Ohm Attenuator 


Fully self contained on a single gang switch plate. Supplied 








with mounting block. Complete with wiring instructions. 
Ideal for patio, Hi-Fi extension speakers etc. 


A 2300 my Bs Boe 
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Aviation Headset 


1000’s Sold Across Australia-Includes 2 
Year Warranty! 

It was not to long ago when spending 
$450.00 on an Aviation Headset was not 
uncommon. Altronics changed all that 
when we released our C 9070 Aviation 
Headset for $199.00. Add to this 
enhanced microphone, improved lead 
shielding and headband comfort these 
headsets must be the best value for 
money in Australia! 


coon SF 99 


This Month Receive a FREE Carry Case Valued 
at $19.95 - Limited to First 100 Callers 






































Altronic Dealers Wanted 


If you have a dynamic electronics business and would 
like to sell Altronic Products and Components - 


We would like to hear from you! 
Contact Greg Liddelow at Altronic Distributors Wholesale on (09) 328 2199. 
over 10kgs. Insurance: As with 


virtually every other Australian 


supplier, we send goods at consignee's risk. Should you require insurance cover against loss 
or damage please add $1.00 per $100 of order value (minimum charge $1). When phone 
ordering please request “Insurance”. Aitronics Resellers: Chances are there is an Altronics 









Heavy Service: All orders of 10kgs 
or more must travel Express 
Road—Please allow up to 7 days 
for delivery. $12.00 to 10kgs. $15.00 





‘Reseller right near you—check this list or phone us for details of the nearest dealer. Blue 


Ribbon Dealers are highlighted with a @. These dealers generally carry a comprehensive 
range of Altronic products and kits or will order any required item for you. 
















ALBANY BP Electronics @ (098) 412681 BALLARAT Ballarat Electronics (053) 311947 ALICE SPRINGS Farmer Electronics (089) 522388 
‘ KATHERINE Logicware 089) 723030 

Micro Electronics cena Se. «ine eee ONS j ae 
TBE Se Onis Force Electronics @ 08) 2125505 
cela tae eed eeu (077) 216222 SHEPPARTON Andrew Guyatt Elect. (058) 219497 BRIGHTON fons Hlauerde © (08 3770512 
ESPERANCE Esperance Comm. (090) 713344 ENFIELD Aztronics @ (08) 3496340 
PORT HEDLAND Ivan Tomek Electronics (091) 732531 Delsound PL@ (07) 8396155 betes ek Si al poe : tos) thee 
ROCKINGHAM _ TV Joe’s (09) 5271806 NEWSTEAD E.C.Q. (07) 2541153 LONSDALE Force Electronics ® (08) 3260901 
WEST END B.A.S. Audiotronics (07) 8447566 SALISBURY Force Electronics @ (08) 2830755 
All Electronic Comp. (03) 6623506 WOODRIDGE David Hall Elect.@ (07) 8082777 David Reid Elect. @ 02) 671385 
TECS @ Oe eer ccc ae 079) 724459 SMITHFIELD Chentonics (023 6097218 
CHELTENHAM Talking Electronics (Boy a : - ve oei.g YAGOONA Delta Components (02) 7962888 
CLAYTON TECS @ (03) 5629501 +oOWNSVILLE Super Solex @ (077) 724466 COFFS HARBOUR Coffs Habour Elect. (066) 525684 
CROYDON Truscott Electronics @ (03) 7233860 Meeweon re idee rai 3 Elect.Supplies (049) 621358 
; AR A ilec Distributors (049) 566792 
oe eB, Teleepares (03) 3266035 HOBART G.H.E. Electronics @ (002) 342233 WOLLONGONG Newtek Electronics @ (042) 271620 
PRESTON Preston Electronics @ 03) 4840191 LAUNCESTON _ G.HLE. Electronics @ 003) 316533 Vimcom Electronics 042) 284400 



















1-800 999 OO7 PERTH (09) 328 1599 


































MONTH YEAR MONTH YEAR PRICE EACH (includes p&p) 
: Australia (by return mail) $47; NZ & PNG (airmail) $A7; 















Overseas (airmail) $A10. 

Note: Nov 87-Aug 88; Oct 88-Mar 89; Jun 89; Aug 89; 
May 90; & Nov-Dec 92 are sold out. All other issues 
are currently in stock. 


Please send me SILICON CHIP binder(s) at 
$A14.95 each (incl. postage within Australia). NZ & 
PNG orders please add $A5.00 each for postage. Not 
available elsewhere. 










(J New subscription — month to start 


3 GIFT SUBSCRIPTION DETAILS 
(_] Renewal — Sub. No. 1 Gift subscription BS 


RATES (please tick one) 2 years (24issues) 1 year (12 issues) Month to start 


Australia LJ $A90 1) $A49 
Australia with binder(s)* CL $A114 QO $a61 
NZ & PNG (airmail) LJ $A135 LI $A72 
Overseas surface mail J $A135 LJ $A72 
Overseas airmail _I $A240 _J $A120 


*4 binder with 1-year subscription; 2 binders with 2-year subscription Gift for: 


Name 
(PLEASE PRINT) 


Address 


Message 


Your Name 
(PLEASE PRINT) 


Address Postcode 


Postcode 


Daytime Phone No. Total Price $A Signature 


() Cheque/Money Order “J Bankcard (I Visa Card [J Master Card 


GadNe | | | (ttl ee de ee Card expiry date 
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Build a Jacob’s Ladder 
display & amaze 
your friends 


Ever since scientific showmen like Tesla and 
Edison were able to generate really high 
voltages, the Jacob’s Ladder display has been 
creating awe amongst laymen. In this article, we 
show how you can build your own Jacob’s 
Ladder using a low cost circuit. 


By LEO SIMPSON & JOHN CLARKE 


Virtually any high voltage power 
supply which generates more than 
about 10kV (DC or AC) can be used to 
provide a Jacob’s Ladder display. The 
display consists of two vertical wires 
close spaced at the bottom and splayed 
apart to increase the gap as the spark 
rises. 

It is the paradoxical nature of the 
ladder discharge which intrigues most 
people. Who would believe that the 
spark would want to become longer 
and travel upward, seemingly defy- 


ing gravity? And surely the spark 
would take the shortest path rather 
than extend itself as it travels up- 
ward. 

In reality, the spark discharge is 
taking the easiest route from one elec- 
trode to the other. Initially, the dis- 
charge does take the shortest path 
which is at the bottom of the wires. 
But the Jacob’s Ladder display works 
because the continuous spark dis- 
charge gets hot and heats up the air 
around it. This heated ionised air rises, 


Fig.1: the circuit uses 555 timer IC1 to pulse transistors Q1 & Q2 
on and off. Q2 in turn drives a standard automotive ignition coil 
and this delivers high voltage pulses to the ladder. 


FI 
10A 
O~O 


VIEWED FROM BELOW 


JACOB'S LADDER EHT DRIVER 
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carrying the discharge with it until 
the gap is too wide to maintain the 
spark. The discharge then starts at the 
bottom again and works its way back 
up and the cycle continues. 

Why is it called a Jacob’s Ladder? 
We don’t know who first came up 
with the name but it is an allusion to 
the Bible story of Jacob: “He dreamed 
that he saw a ladder standing on the 
earth, with its top reaching into 
heaven; a stairway for the angels of 
God to go up and come down” (Gen- 
esis, XXVIII;12). 

The high voltage supply is easy — 
either of the plasma bottle displays 
from the August or November 1988 
issues of SILICON CHIP will do the 
trick but there is a better approach — 
adapt the low cost Electric Fence Con- 
troller from the July 1995 issue of 
SILICON CHIP. A kit for this design is 
available from Dick Smith Electronics 
and from Jaycar Electronics and only 
requires a few simple modifications. 


JACOB'S 
LADDER 


L1 


IGNITION 


COIL ral GND 


JOVY0 





| DANGER! HIGH VOLTAGE 


This photo is really a composite of two separate photographs which were 





combined using a computer. It shows how the spark climbs the ladder formed 
by the two vertical wires attached to the ignition coil. Note that the multiple 
discharge paths shown here are a result of the 14-second exposure time used 
when taking the photo. In practice, fewer sparks are visible at any one time. 


Actually, using the Electric Fence 
Controller to generate the spark dis- 
charge provides a big advantage in 
that the resulting Jacob’s Ladder is 
much more spectacular. Instead of 
having just one spark discharge which 
climbs up the wires, our version pro- 
duces about 130 sparks second, so 
you have a whole series of sparks 
which appear to be climbing up the 
wires, as shown in the accompanying 
photo. 

The result is noisy and smelly, and 


all those sparks look quite nasty and 
dangerous — as indeed they are. 


How it works 


The Jacob’s Ladder is based on an 
automotive ignition coil. These can 
be purchased new from automotive 
retailers but will be cheaper if pur- 
chased secondhand from motor wreck- 
ers. Select one which requires a bal- 
last resistor. 

The circuit comprises a 555 timer 
IC, two transistors, the ignition coil 


PARTS LIST 


1 PC board, code 11306951, 171 
x 79mm 

1 12V ignition coil (see text) 

3 280 x 5mm cable ties 

5 PC stakes 

2 3AG PC mount fuse clips 

1 10A 3AG fuse 

2 5mm ID crimp eyelet terminals 

1 TO-3 transistor insulating cap 

2 3mm screws, nuts and star 
washers 

1 red battery clip 

1 black battery clip 

1 ignition coil EHT connector 

1 2-way terminal block 

1 2m length of twin red/black 
automotive wire 

1 60mm length of red heavy duty 
hook-up wire 

1 60mm length of blue heavy 
duty hook-up wire 


1 370mm length of 1.5mm 
copper wire 

1 40mm length of 0.8mm tinned 
copper wire 


Semiconductors 

1 555 timer (IC1) 

1 BC327 PNP transistor (Q1) 

1 MJ10012 500V NPN 
Darlington (Q2) 

1 1N4004 1A diode (D1) 

3 75V 5W zener diodes (ZD1- 
ZD3) 

1 16V 1W zener diode (ZD4) 


Capacitors 

1 470uF 16VW PC electrolytic 
1 0.383uF MKT polyester 

1 0.1n.F MKT polyester 


Resistors (0.25W 1%) 

1 12kQ 1 1009 5W 
1 2.2kQ 1 10Q 

1 1kQ 





and several resistors, capacitors and 
diodes — see Fig.1. The revised circuit 
pulls a lot more current than the Elec- 
tric Fence Controller and generates 
lots of fat, juicy sparks instead of the 
deliberately restricted high voltage 
transients of the original circuit. 

IC1 is a 555 timer used to produce 
the short pulses. Note that we used a 
standard 555 timer here since it is 
more rugged than the CMOS (7555) 
version and less likely to be damaged 
by any high voltage transients which 
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The ignition coil is secured to the PC board using plastic cable ties, while a 
plastic cap is fitted to Darlington transistor Q2 to prevent unexpected shocks 
during testing. Note that you don’t have to buy a new coil — a secondhand coil 
obtained from a wrecker’s yard will do the job quite nicely. 


may be present on the PC board. 

IC1 is connected to oscillate at about 
133Hz, as determined by the 0.33uF 
capacitor at pin 6 and the associated 
12kQ and 1kQ resistors. The two re- 
sistors set the duty cycle of the pulse 
train delivered by pin 3 at essentially 
14:13; ie, close to a square wave. 

When pin 3 is high, transistor Q1 is 
held off and no base current flows in 
Q2. When pin 3 goes low, Q1 is 
switched on due to the base current 
flow through the 2.2kQ resistor and 
Q1 switches on Q2 via its 100Q base 
resistor. The coil now begins to charge 
via fuse F1. The instant pin 3 goes 
high again, Q2 switches off and the 
coil develops a high voltage and gen- 
erates a spark across the gap. 

Q2 is an MJ10012 Darlington power 
transistor, specifically designed as a 
coil driver in automotive ignition sys- 
tems. It has a 500V collector-emitter 
rating so it can withstand the high 
voltages developed across the coil’s 
primary winding. 

Depending on the spark gap, the 
coil’s peak primary voltage will only 
be about 200V or so, but if the gap is 
very large or the coil is operated with- 
out any EHT output lead, the second- 
ary voltage can be excessive and there 
can be a flashover inside the coil. Not 
only can this damage the coil but it 
can also produce a very high primary 


voltage which may damage Q2. 

Accordingly, three 75V 5W zener 
diodes, ZD1 to ZD3, are connected in 
series across Q2 to limit the primary 
voltage developed by the coil to about 
225V, well within the transistor’s rat- 
ing of 500V. 


Power supply 


Power for IC1 is provided by the 
battery via fuse F1, the 10Q resistor 
and diode D1. A 470uF capacitor fil- 
ters the supply to provide reliable trig- 
gering for the timer. Transient protec- 
tion is provided with ZD4, a 16V zener 
diode. A 0.1uF capacitor at pin 5 fil- 
ters the trigger point voltage to ensure 
that the timer does not false trigger. 

Diode D1 offers reverse polarity pro- 
tection for IC1, while the fuse protects 
the battery from supplying excessive 
current should a fault occur. 


Construction 


The circuit is constructed on a PC 
board coded 11306951 and measur- 
ing 171 x 79mm. This board, together 
with the ignition coil mounted on it, 
fits nedtly inside a 230mm length of 
90mm plastic stormwater pipe (avail- 
able from plumbing supply outlets). 
Fig.2 shows the assembly details for 
the PC board. 

Begin the assembly by installing PC 
stakes at the five external wiring 


points. This done, solder in all the 
low profile components such as the 
IC, diodes and resistors. Table 1 lists 
the resistor colour codes but it is also 
a good idea to check the resistor val- 
ues using a digital multimeter before 
soldering them in position. 

Now solder in the capacitors, tak- 
ing care to ensure that the 470uF elec- 
trolytic is oriented as shown. Take 
care to ensure that the semiconduc- 
tors are correctly oriented as well. In 
particular, note that D1 (1N4004) faces 
in the opposite direction to the three 
zener diodes (ZD1-ZD3). Note that 
ZD4 is mounted under the PC board 
across the 470uF capacitor. Pin 1 of 
the IC is adjacent to a notch in one 
end of the plastic body. 

Transistor Q1 should be pushed 
down onto the board as far as it will 
easily go before soldering its leads. 
Q2 is secured directly to the board (ie, 


no insulating washer) using 3mm ma- 


chine screws and nuts. 

As well as securing Q2 in place, 
these mounting screws and nuts also 
connect Q2’s collector (ie, the case) to 
a track on the PC board. To ensure 
reliable connections, use star washers 
under the screw heads and solder the 
nuts to their surrounding copper pads. 
This done, fit an insulating cap to Q2 
— this will prevent any nasty shocks 
during the testing procedure. 

The 100Q 5W wirewound resistor 
is mounted about 6mm above the PC 
board, to avoid any possibility of char- 
ring — it does get hot. 
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LADDER oriented. The EHT connection to the coil is made using a brass 
EHT ignition coil connector. 


TERMINAL 
BLOCK 


@ Fig.2 (left): install the parts on the PC board as shown in this 
JACOB'S wiring diagram, making sure that all polarised parts are correctly 





Fig.3 (below): check your PC board for defects by 
comparing it against this full-size etching pattern. 
before installing any of the parts. 
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The fuse clips can now be installed. 
Note that these each have a little lug at 
one end to retain the fuse after it has 
been installed. These lugs must go to 
the outside ends, otherwise you will 
not be able to fit the fuse. 

The ignition coil is secured to the 
PC board using three cable ties (see 
photo), after which the leads can be 
run to its primary terminals. These 
leads should be terminated using 5mm 
eyelet connectors to allow for easy 
connection to the coil. Don’t just crimp 
the connectors to these leads — solder 
them as well to ensure long-term reli- 
ability. 

Finally, complete the construction 
by fitting the twinlead battery cable 
(red to positive, black to negative). 
The free ends of this cable are fitted 
with large (30A) battery clips 


Testing 


Before you apply power, you must 
provide a temporary spark gap for the 
ignition coil, otherwise it could be 
damaged, as noted above. The gap can 
be made quite simply with a paper 
clip. Extend the paper clip so that you 
have a hooked section at each end. Fit 
one hook into the EHT socket on the 
coil and make sure that it cannot fall 
out easily. This done, bend the other 
end of the clip so that it is close to 
(less than 5mm) but not touching the 
negative primary connection of the 
coil. 

Now for the smoke test. Immedi- 
ately, there should be a continuous 
spark across the temporary spark gap. 
Do not attempt to touch any part of 
the coil while power is applied be- 
cause it can give you a very nasty 


shock! 


GERI HIGH VOLTAGE | 





A large coffee jar placed over the 
ladder will prevent high-voltage 
shocks, although it does tend to 
diminish the spectacle of the display. 





If everything works OK, disconnect 
the battery leads and carefully slide 
the assembly into its 90mm tubular 
plastic housing. This done, feed the 
battery cable through the hole in its 
end cap, secure it using a cordgrip 
grommet and reconnect the leads to 
the PC board. 

The board assembly will be held in 
position when the end caps are fitted 
and, generally, this should be suffi- 
cient. However, if you wish the board 
to be held even more securely, wrap a 
small amount of foam rubber around 
the top of the coil so that the assembly 
is a tight fit within the tube. | 

We made our Jacob’s Ladder spark 
gap with a220mm length anda150mm 
length of 1.5mm copper wire. The 
shorter length was soldered to an ig- 
nition connector which plugs into the 
coil EHT, while the longer wire was 
soldered to the GND terminal. We used 
a 2-way terminal block to separate the 
wires at the base of the ladder. If enam- 
elled copper wire is used, scrape the 
insulation away along the inside edges 
to allow the spark to travel freely. 


No kinks 


Note that the two wires should be 
as straight as possible without any 
kinks. Any slight kinks will mean that 
the sparks will not progress smoothly 
up the ladder but will tend to “stick”. 
at the kinks. So keep the wires as 
straight as possible and splay them 
apart very slightly so that the gap at 
the top is no more than about 20mm. 

You can also place a large coffee jar 
over the complete assembly for safe- 
ty’s sake (see photo) although this does 
tend to diminish the spectacle of the 
display. sc 


20 Electronic 
Projects For Cars 


Or order your copy from Silicon Chip. Price: $8.95 (plus $3 for postage). 
Order by phoning (02) 979 5644 & quoting your credit card number: or fax the 
details to (02) 979 6503; or mail your order with cheque or credit card details 
to Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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AV-COMM 
Satellite TV Equipment 





SATELLITE RECEIVER SHORTFORM KIT cat#k1000 


BUILD YOUR OWN SATELLITE RECEIVER 
AND SAVE $$S§$!! 


SPECIFICATIONS 











© Preassembled and tested Receiver Module. 


e |F and Audio Tuning 10 Turn Potentiometers. ita oo pes to eee 

¢ Aluminium Baseplate. Static Threshold: 7 dB Typical 

e Front and Rear Panel Decals. If Bandwidth: 15/22MHz 

e Assembly Instructions. Video Output: 1V P-P 

e Exclusive “Kit Repair Service” tine Output: 1.5V a P : 

As an AV-COMM customer you also ee HE Channel 34 
FEATURES 


have access to our complimentary 
Satellite Newsletters, Special Product 
Offers, and Frequent Buyer Club. 


e Wideband IF input. © C/K switchable. 
e Mechanical Skew. © Dual IF Bandwidth 
© 14/18V LNB Switching. 





1.6M Ground Mount Dish, 3 Metre Dish With Tracking Mount, 
Dual Polarity LNBF, 25 Metres RG - 6/U Coax, Servo Feedhorn, 20 K LNB, 25 Metre Coax 
and K1000 Short Form Kit ....... $684 Cable, and K1000 Short Form Kit ......$2092 


/ YES GARRY, Please send me more info... 


AV-COMM PTY. LID. 


DIRECT IMPORTER ACN 002 174 478 
PO BOX 225, BALGOWLAH 2093 


Name: 


Address: 


Tet: (02) 9949 7417 Fax: (02) 9949 7095 


CUSTOMER BULLETIN BOARD (02) 9905 0849 
LIGHT YEARS AHEAD OF OUR IMITATORS 


P'code: 
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Audio Lab: a © 
PC-controlled audio 
test instrument; Pt.2 


In this second article on Audio Lab, we include 
all the circuit and wiring diagrams and give a 
rundown on the software. The calibration 
procedure includes 10 multi-turn pots and the 
software guides you through the full procedure. 


In last month’s article, the opera- 
tion of Audio Lab and the functions of 
the various PC boards were described. 
Two more PC boards remain to be 
mentioned. The power supply board 
is fed by an external AC plugpack 
capable of delivering 1A. The 25-pin 
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D connector for the serial port is also 
mounted on this board, together with 
the reset switch which is mounted on 
the rear of the case. 

There is also an optional board for 
fault-finding on the Boot board. This 
consists of eight LEDs with limiting 








resistors and plugs into port P1 on the 
Boot board. How this is used will be 
described later in the construction 
details but before we move on to that 
topic we will discuss some of the sys- 
tem software. 


System software 


On power up, machine code soft- 
ware is dumped from the PC to Audio 
Lab via the serial port. To show the 
code has been successfully loaded, 
the LEDs on Audio Lab flash and a 
verification message is displayed on 
the PC. The opening menu screen is 
then accessed and the various meas- 
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Fig.1: The boot board circuit contains the 80C31 microprocessor, the EPROM, RAM and the RS-232 interface chip. 


urement options can be selected. The the selected input, a display of the _ tions have been selected, two digital 
“Lab” screen consists of five main Audio Lab front panel which shows readouts showing the output fre- 
sections: ascope display which graphs which Range, Modeand Monitorfunc- quency of the sinewave generator and 
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the input voltage of the selected in- 


put, and finally, the Menu select bar 


at the bottom of the screen. 

All the screens use the same method 
to select the different options. Any 
red item on the Menu bar has another 
screen or further options available 
when that function is selected by click- 
ing the left mouse button. Items col- 
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oured green toggle between two op- 
tions, and items coloured light blue 
signify that a selection of values is 
available. 

For example, on the “Lab” screen 
the options on the menu bar are: “—”, 
Input, Mike, Sine, Rms, Lin, *FREQ, 
*COMP, *SWEEP, Scroll and EXIT. To 
select an option, move the mouse un- 






VIEWED FROM BELOW 


Fig.2 (above): the A-D converter board 
is based on an ADC0804 8-bit A-D 


converter and also features the AD736 


true-RMS converter. 


Fig.3 (right): the front panel board 
carries all the analog input circuitry 
and CMOS switches which are 
controlled by the 80C31 processor. 12 
LEDs are used to indicate the various 
measurement modes. 
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AUDIO LAB POWER SUPPLY 


Fig.4: the power supply is fed from a 9V AC plugpack and uses two halfwave 
rectifiers together with 3-terminal regulators to produce the +5V rails. 


til the desired selection is highlighted 
in yellow. Press the left mouse button 
and the selection is made. If “Input” 
has been selected, then the first item 
on the menu bar changes to “Range” 
and the monitor input is switched to 
the input terminals. The range is 





The A-D board plugs into the Boot board as shown in this photograph, with the 


shown on the LEDs and also on the 
video screen. If RANGE is now se- 
lected, the menu bar changes to en- 
able the range of the input voltage 
required to be selected; ie, 250mV, 
500mV up to 100V. 

If “OPTS” is highlighted and the 


interconnections made via two 8-way pin connectors (CONN3 and CONNS). The 
A-D board is then secured in position using Nylon spacers and machine screws 


and nuts. 
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mouse Clicked then the screen reverts 
back to the previous setting. “OPTS” 
always has this function from any 
screen. Similarly, if “Mike” or “Sine” 
is selected then the mike input or the 
sine output is monitored and dis- 
played. “Scroll” is light blue and tog- 
gles between “Plot” and “Scroll” 
which are two different modes on the 
“Scope” display. 


Measuring components 


If “*COMP” is selected, the compo- 
nent measuring facility is loaded. To 
use this, the setting of the High/Low 
range switch must be entered and if 
the switch is changed at any time, the 
setting must be re-entered, otherwise 
the calculations will be meaningless. 

As described in last month’s arti- 
cle, atwo-component potential divider 
with one of the components being 
accurately known (P/Res) is used to 
measure resistance, capacitance and 
inductance. The software defaults to 
measure resistance with P/Res at 
100kQ and frequency of 1kHz. The 
scope screen and Volts display indi- 
cate the voltage with respect to zero 
(Vx) at the junction of the potential 
divider. 

If the range switch is in the High 
position, then three values of P/Res 
are available: 1kQ, 10kQ and 100kQ. 
By switching between these values, 
resistances from 200Q to 10MQ can 
be measured and displayed, as well as 
impedance. For a pure resistance, the 
displayed resistance and impedance 
will remain the same irrespective of 
the frequency applied to the potential 
divider. If the resistor under test is not 
“pure”, (most wirewound resistors 
have significant inductance, for ex- 
ample), then the impedance will vary 
with frequency. 


Low value inductances 


Low value inductances can have 
significant resistance which causes 
misleading results when they are be- 
ing measured. If LOW range is se- 
lected when measuring inductance, 
another option is available on the 
menu bar, namely S.res. When se- 
lected, this measures the impedance 
of low value inductors at 10Hz. The 
series resistance is measured, dis- 
played, and then can be used when 
calculating the inductance. 

The X1 and X5 toggles on the menu 
bar increase the resolution of the po- 
tential divider when measuring high 


value impedances with the range 
switch set high, or low value imped- 
ances with the range switch set low. 


Accuracy & resolution 


As the measurements taken by Au- 
_ dio Lab are obtained by an 8-bit ana- 
log to digital conversion, the data has 
a maximum resolution of 255 steps. 
Also, because the equations used to 
calculate impedance are non-linear, 
the accuracy of the reading is a func- 
tion of where in the range the meas- 
urements are taken. 

The “Scale%” display gives an in- 
dication of this accuracy. This is not 
an absolute indication of the accuracy 
of the system but is calculated by com- 
puting the value of the impedance of 
the device under test at the next 
quantised step and displaying it as a 
percentage of the actual reading. This 
enables a choice to be made as to 
which combination of P/Res and fre- 
quency to use to obtain the highest 
accuracy. : 

The last selection on the menu bar 
is “*SWEEP”. This also appears on 
the “LAB” screen and its function is 
identical. Being coloured red, this 
takes us to another screen where fre- 
quency sweeps are performed. 

If entry to the Sweep screen is from 
the Component measure screen, then 
the selected active input is Compo- 
nent. If entry is from the LAB screen, 
then which ever input was enabled is 
active. The LEDs show which input is 
selected and this is also shown on the 
PC display. “G.Col” scrolls through 
the different colours of the graph plot. 
“Print” prints the graph to the printer. 
Toggle “.Xlin.” and “.Xlog.” selects 
either linear frequency sweep from 
the pre-selected start frequency with 
a selected frequency increment, or a 

full log frequency sweep from 10Hz to 
-20kHz. To save a project, click on 
*SAVE and to load or delete a previ- 
ously saved project, select *FILES. 

All the parameters associated with 
a given project are saved to disc, along 
_ with the sweep data, and if these pa- 
rameters are not identical to the cur- 
rent parameters when loading a file, a 
warning of “Parameter Change” is 
given. This stops files that have been 
created and saved with different 
ranges, inputs, etc from creating mis- 
leading plots when multiple graphs 
are displayed simultaneously. How- 
ever, this can be overridden ifrequired. 

“* SETUP” takes us to the last screen 





CONNI 


Fig.5: the component overlay for the boot board. Note that the crystal 
and 3-terminal regulator must lay flat on the board. 


which is used to select printer op- 
tions and the start and increment fre- 
quencies for the linear frequency 
sweep mode. A printer choice of HP 
Deskjet+, Epson 9-pin or Epson 24- 
pin emulation in either draft, final, 
landscape or portrait is available. If 





HP is chosen, resolutions of 300, 150, 
100 or 75DPI can also be selected 
which give different size printouts. 
At any time, a screen dump can be 
taken by pressing F10. This gives a 
different printout to the Print selected 
from the Sweep screen which only 





This view shows how the two RCA input sockets (DC & AC) are connected to the 


front panel board using short lengths of tinned copper wire. Note in particular 
how the two earth lugs are connect to the earth pattern on the board. 
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Fig.6: the component overlay for the A-D board. Care must be taken 
with the interboard connectors. It must be assembled onto the boot 
board before the interboard connectors are soldered in place. 


prints the currently active graph along 
with the setup data. 


Construction 


All the PC boards are double sided, 
with plated-through holes, screened 
component overlays and solder masks 
so construction is quite straight for- 
ward. However, it is advisable to fol- 
low the sequence of assembly to en- 
sure the correct alignment of the 
boards, especially the Front PC board. 
All resistors are 1% with 4-band codes. 
It is a good idea to check each resis- 
tor’s value with a digital multimeter 
before it is soldered into place. 


Fig.7: the component overlay for the 
front panel board. Note that the LEDs, 
sockets and binding post terminals 
must line up with the front panel. 
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To keep the stray capacitance to a 
minimum, when assembled, all the 
boards should be cleaned using a pro- 
prietary flux cleaning spray. 

The power supply board should be 
assembled first, taking note of compo- 
nent polarities and ensuring the cor- 
rect positioning of the 3-terminal regu- 
lators. Do not fit the 25-pin D connec- 
tor yet. It is also important to observe 
the orientation of the connectors 
CONN1 and CONN4, making sure the 
pins face to the outside of the board. 
Connectors CONN2 and CONNS are 
not used in this project. 

Assemble the socket for the AC plug- 
pack into the hole on the back panel 
and connect it to the “AC in” connec- 
tions on the PC board. Solder two 
wires into the holes marked “RST”, 
and connect them to the reset switch 





after it has been assembled into the 
back panel. Apply power and check 
the +5V and -5V rails on CONN1 and 
check for about +12V to +15V between 
+V and OV on CONN4. [f all is correct, 
then mount the D connector onto the 
back panel and solder the power sup- 
ply board into place. 

Assemble the 3-way and 6-way in- 
terconnecting cables, observing the 
correct orientation of the connections. 
The way to be sure this is correct is to 
place the connectors flat, so that both 
ends are facing away from each other 
and the location guides on both con- 
nectors are facing up. Then wire the 
connectors together with no twists in 
the cable. 


Boot board 


This board should be assembled, 
using sockets for all the ICs. Take care 
not to overheat the crystal or ceramic 
capacitors. The 8-way socket strips 
are CONN3 and CONN2 while the 9- 
way strip is CONN5. CONN4 is not 
used. There are two links on the Boot 
board to select the running mode of 
the processor. On J1, link 2 and 3 to 
enable the run from RAM function, 
and on J4, link 2 and 3 to select the 
polarity of address AOOOH. 

Before inserting any ICs, connect 
the 6-way cable from the power board 
to the Boot board. Power up and check 
that +5V is present between pins 40 
and 20 on the microprocessor socket. 
Switch off and insert all the integrated 
circuits, observing correct orientation. 
Do not mount the boot PC board into 
the case at this stage. 

If you are using the Test PC kit, the 
Boot and power supply boards can 
now be tested. After assembling the 


LEDS ON OTHER 
_OF PCB 


The front panel board is secured using two sets of nuts on the binding post 


terminals. Be sure to orient the three potentiometers as shown here and note 
that the metal bodies of the pots are all earthed back to the PC board using 


tinned copper wire. 


test PC board plug the board into the 
bus connectors on the Boot PC. The 
eight interconnecting pins go to port 
P1 on CPU pins 1-8, which is CONN2, 
and the 5V supply connects to pin 40 
on the 80C3 which is the top pin 
above CONN5. Apply power and the 
LED connected to pin 1 should flash. 
Press the reset switch and the LED 
should stop, either on or off, and when 
the reset switch is released the flash- 
ing should restart. i 

If all is well, the CPU, EPROM, reset 
and decoding circuitry are function- 
ing correctly. Power down and con- 
nect Audio Lab to the serial port on 
your the PC, using a standard 25-way 
male-to-female cable. 

On the Calibrate/test disc is a pro- 
gram called LABTEST.BAT. Power on 
Audio Lab and the same LED will 
flash. 

Now type LABTEST from A: drive. 
A small 8031 machine code program 
called “Test.bin” is now being dumped 
to the RAM at 9600 baud and the LED 
will flash faster. After installation, the 
LEDs will flash in order from P1.0 to 
P1.7 and an acknowledgment of cor- 


rect data transfer will be shown on the 
PC. The RAM and Serial interface have 
now been tested and the Boot PC is 
functioning correctly. If any of these 
tests fail, check all components and 
the power cables to the boards. 


A-to-D board 


Assemble this board as normal but 
do not insert the IC sockets for IC5, 
IC7 or the PC board interconnecting 
strips. Connect the 3-way power Ca- 
ble and disconnect the 6-way cable 
from the Boot PC board. When pow- 
ered up, check for +5V between pins 
16 and 8 on IC4 and -5V between pins 
7 and 8 on IC4. Turn the power off and 
disconnect the 3-way power cable. 

Gently insert the ends from the plas- 
tic holder on the PC interconnecting 
strips into the two 8-way PC intercon- 
necting sockets, CONN3 and CONN5 
on the Boot PC, making sure they are 
seated all the way down. Note that the 
8-way connector for CONN5 should 
start at the second pin down, leaving 
the top pin, marked +5, empty. Care- 
fully position the A-to-D board and 
the pins into CONN3 and CONN5 (on 





Fig.8: the component overlay for the power supply board. This 
carries the 25-pin D socket which mounts to the rear panel. 





the A-to-D board). Place the nylon 
spacers between.the two boards in the 
holes marked A and C and screw to- 
gether, with the nuts on the reverse of 
the Boot board. 

Now solder the interboard connec- 
tors in place and also solder the nuts 
to the underside of the Boot board. 

The boards can now be disassem- 
bled and the remaining IC sockets sol- 
dered in place and the ICs inserted. 
The Boot board can now be screwed 
into the case. 

Carefully line up the A-to-D and 
Boot boards and bolt them together as 
before and connect the cables from 
the power supply to both boards. 


Front board assembly 


The interconnection between the 
A-to-D and Front boards is made via a 
16-way cable which is provided ready 
assembled and tested. Assemble the 
Front PC board but do not insert the 
LEDs. The switch is mounted on the 
component side with the mounting 
nut on the copper side and links made 
between the holes adjacent to the rel- 
evant connector and the switch. The 
DC and AC RCA connectors should 
be fixed in place with the solder lug 
connectors facing down and slightly 
bent out to ease connecting to the 
Front board later. : 

Assemble all the components on 
the front panel, using only one nut on 
the two binding post terminals, and 
noting the orientation of the three front 
mounting pots, as shown in the above 
photo. Insert, but do not solder, the 12 
LEDs on the copper side of the board, 
noting their polarity and colour which 
is marked on the PC overlay. Do not 
push them too far into the board. The 
Front PC is now offered up to the 
front panel and held in place with the 
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The power supply board (bottom, left) is mounted on the DB25 connector and 
is wired to the A-D and Boot boards via 3-way and 6-way cable assemblies. A 
16-way cable connects the A-D board to the Front-Panel board. 


remaining nuts on the two binding 
posts. The nuts should not be tight- 
ened but should just secure the board 
while allowing some movement and 
the switch should line up with the 
HIGH/LOW hole. 

The LEDs will now line up with the 
holes in the front panel and can be 
gently pushed through the clearance 
holes until they are flush and poking 
through the panel. Slightly tighten the 
nuts on the binding posts and care- 
fully solder the LEDs in place. 

The front board can now be re- 
moved and the ICs inserted. 

Reassemble the front board to the 
front panel and wire the pots, connec- 
tors and the ELEC switch as per the 
circuit diagram and component over- 
lay on the PC board, using screened 
cable for the Mike connection. Con- 
nect the two earth connectors on the 


82 SILICON CHIP 


DC and AC input connectors together 
and link to the OV terminal on the PC 
board. Link the centre connectors of 
the RCA sockets to their respective 
points marked on the board and 
tighten the nuts on the two binding 
posts. They can be soldered to the 
board later when the system has been 
tested and proved to be functional. 


Calibration 
There are a total of 10 multi-turn 
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Audio Lab is designed by R.S.K. 
Electronics Pty Ltd who hold the 


copyrights and sell the complete 
kit. Pricing details are shown in 
the advertisement elsewhere in 
this issue. 





pots in the Audio Lab but the calibra- 
tion is made simple by means of the 
software. First, insert the Test/cali- 
brate disk into the A: drive. Type in- 
stall and a directory called C:\ALAB 
will be created and the software cop- 
ied into this directory. Change direc- 
tory to ALAB and type SETUP. This 
software steps through all the proce- 
dures involved in calibration, with a 
full graphic interface showing which 
pots to adjust and the reason for the 
calibration. 

After calibration is complete, exit 
from the program and insert the disc 
marked ALAB into the A: drive and 
type INSTALL. The full suite of soft- 
ware will now be copied intoC:\ALAB. 
To run the software simply type ALAB 
from the C:\ALAB directory. 

Once you have mastered the simple 
menu system you will be able to flip 
from screen to screen. You should 
find Audio Lab an invaluable addi- 
tion to your test equipment. SC 
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By JOHN HILL 





An interesting grid bias problem 


One of the more interesting aspects of vintage 
radio is repairing non-functioning receivers. As 
far as I’m concerned, getting them working again 
is the most satisfying part of this hobby. 


As a person having neither an elec- 
trical or electronics trade background, 
I have never been properly trained to 
do radio repairs. I have developed my 
own repair techniques from reading 
books, asking others and doing my 
Own investigations. As a result, there 
is a lot I have yet to learn and learning 
new things helps to maintain my in- 
terest in vintage radio. 

Having a limited background makes 
one easy prey to any new fault that 
comes along and these tricky prob- 
lems always remind me of how inex- 
perienced I really am. But persever- 
ance usually wins and the fault is 
eventually found and rectified. Solv- 
ing such faults is very satisfying. 





A recent repair to a mid-1950s 4- 


valve Radiola produced one of these 
mystery faults and it proved to be 
quite elusive. Allow me to explain. 


A real wreck 


This particular receiver was one of 
the worst wrecks I have seen for a long 
time. It had obviously been stored for 
many years in a workshed, judging by 
the number of multicoloured paint 
splats that were on it. Why people 
have to flick their paint brushes at old 
radios I will never know! 

The little Radiola was filthy and 
mouse infested. When the set was re- 
moved from its plastic bag there re- 
mained about a tablespoon full of 





The Radiola was a common mid-1950s 4-valve receiver. Considering its filthy 


condition when found, it scrubbed up fairly well. 
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mouse droppings and other miscella- 
neous items such as partly eaten 
pumpkin seeds, small bones and other 
debris. I hate working on sets like 
these! | 

After a thorough clean up, the usual 
checkout routine revealed that one of 
the oscillator coil windings was open 
circuit and the rectifier valve had al- 
most no emission. As there were 
plenty of 6X4s in the valve box, the 
weak rectifier wasn’t a problem but it 
did arouse a suspicion that there was 
something else wrong with the re- 
ceiver to reduce the valve’s emission 
to such a low level. 

Other problems with the old Radiola 
were: (1) all the original paper capaci- 
tors were still in place; (2) the speaker 
grille cloth was a filthy, tattered mess; 
and (3) the dial cord was made up of 
four different sections of string. As 
the knots in the dial cord would not 
go around the pulleys, dial movement 
was restricted to about one quarter of 
its total length of travel. The things 
that some people put up with! 

An examination of the oscillator 
coil revealed that one of its leads had 
broken off. If the truth be known, the 
wire had most likely been chewed 
through by a furry little rodent. 

Repairing the oscillator coil was 
relatively simple as the broken lead 
protruded from the sealing compound 
by about two millimetres which al- 
lowed a new lead-out wire to be at- 
tached. After reinstalling the repaired 
oscillator coil, the set was ready for a 
test run, even though the paper ca- 
pacitors had not been replaced at this 
stage. 

The little Radiola fired up straight 
away and seemed to be in good tune, 
pulling in a number of stations while 
using only its built-in aerial. 

Regardless of the fact that the set 
was performing well, the paper ca- 





= 


The oscillator coil (centre right) needed repairing because of a broken lead-out } 


wire. The volume control (left) also required attention as it was noisy. 





Replacing the electrolytic and paper capacitors had little effect on performance. 
However, leaving them in service is only asking for trouble later on. 


pacitors were replaced with modern 
polyester types, which seemed to 
make little difference. Then the rot set 
in! 


Distorted sound 


After the receiver had been work- 
ing for a few minutes, the sound gradu- 
ally became more and more distorted. 
What’s more, as the sound distorted, 
the high tension dropped from around 
200V to 175V. 

Leaving the set to cool off for a 
while produced a similar result. It 
worked perfectly for a few minutes, 
then the distortion slowly crept back. 
So what appeared at first to be a sim- 
ple and straightforward repair had 
now developed into one of those mys- 
tery faults. 

I suspected a faulty output valve 
and so a good secondhand 6BV7 was 





substituted for the valve that came 
with the receiver. I might add, at this 
stage, that both of these valves tested 
“GOOD” when checked in a valve 
tester. 

The result was the same — the set 
was OK for a few minutes, then went 
into a slow downhill slide until the 
sound became quite distorted. It was 
time to start thinking! 

Distortion is usually associated with 
the audio end of a receiver (but not 
always) and is often caused by a lack 
of grid bias. With this thought in mind, 
the back bias circuit that provides the 
bias voltage to the output valve was 
checked. The 100Q bias resistor 
seemed OK and nothing could be seen 
that looked remotely suspect. 

The grid bias on the 6BV7 output 
valve should be somewhere around 
-4V, taking into account the plate volt- 
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When testing the faulty valves, only one produced a flicker in the shorts 
indicator neon. Testing a valve in a valve tester is only half a test. The other half 


is to give it a thorough work-out in a working receiver. 





These are the faulty 6BV7 valves. Although they all teste 





in the valve 





tester, they had a problem that deprived the control grid of its negative bias. 
They worked OK when cold but not when they became hot. 


age at which the valve was operating. 
It seemed an appropriate time to check 
out the actual bias voltage. 

Grid bias voltages are best checked 
with a digital voltmeter as these in- 
struments have a very high input im- 
pedance, which has little or no affect 
on the function of the receiver. A cheap 
analog 2,000Q/V meter can seriously 
affect both the voltage reading and the 
operation of the receiver under test. 

The receiver was set up with two 
voltmeters, one to measure the high 
tension voltage and the other the bias 
voltage. The bias reading was -3V and 
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after this reading had peaked, it went 
into reverse and dropped slowly until 
it almost reached zero. And as the 
bias voltage dropped, so too did the 
high tension voltage, due to the out- 
put valve passing increasingly more 
current. Distortion did not become 
apparent until the bias voltage de- 
creased to about -1V. 

Perhaps the bias resistor was faulty? 
Maybe its value decreased as it warm- 
ed up? 

Not having a 100Q resistor on hand 
I used a 130Q resistor as a replace- 
ment instead. Hopefully it would in- 





crease the bias voltage to -4V and it 
did! But the problem remained — the 
reception was perfect for a few min- 
utes and then went into a slow de- 
cline just as before. 


An interesting discovery 


It was at this stage that I made an 
interesting discovery. I replaced the 
original output valve in its socket 
while the set was still operating. The 
bias voltage immediately went back 
to -4V, stayed there for a short period, 
and then started dropping again. I re- 
peated the operation with the other 
valve after it had cooled and the same 
thing happened. 

The fault was in the valve — both 
valves, in fact! They worked OK when 
cold but not after they had become 
hot! 

Out came all of the 6BV7s I had in 
stock. I selected a new valve and fit- 
ted it to the output socket with vastly 
different results. The bias voltage set- 
tled on -4V and stayed there! 

It was too good an opportunity to 
miss out on and all the 6BV7s were 
checked in the receiver. Out of the 13 
valves tested, six of them had the 
diminishing grid bias characteristic. 
So, in one hit, my 13 “good” 6BV7 
valves were reduced to almost half 
that number. 


The valve tester 


It’s time for the valve tester to enter 
our story. I set it up to recheck all the 
valves that had failed in the receiver, 
even though they had previously 
checked out OK in the valve tester. 

Of the six faulty valves, only one 
could manage to produce a flicker in 
the tester’s shorts indicator neon. This 
short was on pin number eight which 
is the control grid. It would appear 
that these valves have a problem when 
they reach full operating temperature. 

It is worth noting that the four new 
valves were all OK. Only the second- 
hand units produced the diminishing 
grid bias characteristic, even though 
most of them had emission levels com- 
parable to new valves. 

So there’s something new to pon- 
der over! Is the 6BV7 a more trouble- 
some valve compared to other output 
valves? And what is the mechanism 
of the fault anyway? 

Initially, the most likely possibility 
seemed to be that the valves were 
gassy. And a fellow enthusiast sug- 
gested that this could be aggravated 


There’s nothing very exciting about a 4-valve Radiola, as it was a very basic 
radio receiver. Note the built-in aerial mounted above the chassis. The valve 
line up is as follows: 6BE6, 6AU6, 6BV7 (output) and 6X4 (rectifier). 


by a grid resistor that had “gone high”, 
as they frequently did in those days. 

However, these ideas had to be dis- 
counted. All resistors are routinely 
checked during restoration and any 
found to be out of tolerance are re- 
placed. Also, I took the opportunity to 
try these valves in another set and 
they behaved identically. 

That seemed to further confirm that 
the fault was in the valves rather than 
in any associated circuits. And the 
gas theory seemed to be ruled out by 
the fact that there was no violet glow 
in the valves, which is characteristic 
of this condition. 

Another idea which was consid- 
ered was a fault known as “silver mi- 
gration”. It occurred in valves with 
silver plated pins, the silver “migrat- 
ing” across the glass, particularly be- 
tween pins with a high voltage be- 
tween them. 

This idea was also thrown out. For 
one thing, the warm-up delay didn’t 
seem to fit but, more importantly, the 
pins were not silver plated. 

Finally, the most likely explanation 
would seem to be a condition known 





as grid emission. Apparently, this can 
occur when the grid becomes coated 
with cathode material, generally due 
to the heater being overrun for long 
periods. 

So, perhaps that is the answer. But 
the question remains as to whether 
this type of valve is prone to this 
problem. 


An unusual valve 


Incidentally, for those unfamiliar 
with the 6BV7, it is a little unusual in 
that it is a duo-diode output pentode. 
As far as I’m concerned, it is the only 
one of its kind and I also suspect that 
it is a locally designed and manufac- 
tured valve, as it doesn’t seem to be 
mentioned in overseas valve lists. 

Actually, a duo-diode output valve 
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is a logical type to use in a 4-valve 
radio. If a receiver is to have auto- 
matic gain control and diode detec- 
tion, then there have to be diodes 
somewhere, so why not have them in 
the output valve? 

Another mid-1950s 4-valve setup 
was to use valves of the duo-diode RF 
pentode type (6N8, 6AR7) as an IF 
amplifier detector and pass the result- 
ing audio signal to a standard output 
valve such as a 6M5 or 6AQ5. 

Looking back on the Radiola repair, 
perhaps the most annoying aspect was 
the fact that the fault was accurately 
diagnosed quite early as being a sus- 
pect output valve. It was ironic (read 
rotten luck) that the substitute valve 
used to check out this theory hap- 
pened to have exactly the same fault! 

Anyway, learning new things helps 
to maintain my interest in vintage ra- 
dio. It is unusual faults like the one 
just described and their remedies that 
make vintage radio repairs both inter- 
esting and challenging. 

When I finally learn all there is to 
know about valve radio servicing, then 
all the fun will have gone out of it for 
me. However, as that time seems a 
long way off, I’m sure that vintage 
radio will continue to hold my inter- 
est for many years to come. sc 
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Servicing Personal om. aay 


Servicing Personal 
Computers, by Michael 
Tooley, B. A. Published 
1994 by Newnes, 
distributed by 
Butterworth- 
Heinemann Australia. 
Hard covers, 387 
pages, 240 x 170mm, 
ISBN 0-750-61757-8. 
Price $68.95. 


In this age of personal computers 
(or PCs as they have become known), 
many users, while not necessarily 
wanting to repair their own, will be 
keen to have a better understanding of 
the “innards” of their computer. This 
book will certainly enlighten them. 

The first of the eight chapters in 
this book begins with an introduction 
to microprocessors, detailing the dif- 
ferent modules that make up a typical 
computer. It then goes on to discuss 
the evolution of the home computer, 
beginning with the release of the 4004, 
a 4-bit processor, by Intel in 1971. 
Subsequent processors of note are then 
listed, through to the Intel 80486 and 
Motorola 68030. 

A couple of pages are then dovotcil 
to a discourse on programming, men- 
tioning both assembly and high-level 
languages. 

RAM (Random Access Memory) is 
then covered in some detail, after 
which brief details are given of key- 
boards, serial I/O (input/output), RS- 
232 interfaces, raster scan displays 
and finally SCSI (Small Computer 
Systems Interface) controllers. 

The second chapter covers the se- 
lection of a suitable workshop site 
and the consideration that should be 
given to workbenches, storage, light- 
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ing, security and safety. A list of the 
basic tools required for competent 
service is given along with an extended 
list, although I believe that every work- 
shop should consider the extended 
list to be the minimum. 

Tooley then gives a list of the mini- 
mum test equipment which would be 
required to set up a workshop with 
adequate facilities, then an extended 
list which would add many dollars to 
the cost. 

A short discussion follows on the 
methods of using multimeters, oscil- 
loscopes, logic probes, logic pulsers 
and logic analysers. 

Chapter three covers general fault 
diagnosis at three levels: basic, inter- 
mediate and advanced. Basic level 
skills are defined as being able to lo- 
cate blown fuses, faulty cables or failed 
hard disc drives. Intermediate skills 
would allow the technician to locate 
intermittent connectors, faulty dis- 
crete components or a failed proces- 
sor. Those possessing advanced skills 
would be able to locate intermittent 
problems, temperature faults and bus 
conflicts. 

The balance of the chapter is de- 


voted to fault finding techniques for 
the CPU (Central Processing Unit), 
video circuits and RS-232 interface. 

Chapter four introduces the reader 
to tape and disc drives. Some of this’ 
material is rather antiquated (tape re- 
corders using Kansas City recording 
standards) but if one is to make a 
living servicing computers, this know- 
ledge could be useful. 

The evolution of floppy discs is 
traced from the 8-inch though the 5.25- 
inch to the current 3.5-inch types. As 
well, technical information is listed 
for a number of popular drives. The 
author then gives a description of the 
original IBM 8-inch format, which is 
still the basis for formatting current 
floppy discs. Details of several floppy 
disc controllers are included as well 
as methods of fault diagnosis for 
floppy disc drives. 

The balance of this chapter is de- 
voted to hard disc drives, including 
formatting, partitioning and the use 
of the DOS FDISK program. 

Chapter five is devoted to printers, 
which, being mechanical devices, re- 
quire routine maintenance to keep 
them operating at peak performance. 
The author introduces dot matrix 
printers and explains how the print 
head actually prints a character, then 
lists the sensing mechanisms needed 
to keep track of the head position. A 
two-page table of dot matrix printer 
faults and repair procedures follows. 

A few lines are then devoted to the 
operation of laser printers and details 
of the self-test procedures which 
should be carried out to determine 
the cause of any failure. Routine main- 
tenance and a one-page fault finding 
guide complete this chapter. 

“Displays” is the title for chapter 
six, which surprisingly only covers 
raster scan displays. A raster scan is 
one that uses a cathode ray tube and 
deflection coils to move the electron 
beam across the face of the tube, as 


distinct from LCD and other newer 
solid state displays. Tooley starts by 
explaining the requirements for a 
video monitor and the reasons why a 
normal TV set is unsatisfactory. This 
is followed up with a block diagram 
of amonochrome monitor. He contin- 
ues with details of the colour shadow 
mask tube and the procedure for mak- 
ing colour adjustments. The chapter 
concludes with two pages of display 
faults and their cures. 

Chapter seven covers servicing of 
68000 based microcomputers. Com- 
puters that use this chip include the 
Apple Macintosh, the Sinclair QL, the 
Atari ST and the Commodore Amiga. 
The section devoted to each of these 
products includes a block diagram of 
the computer, a memory map and de- 
tails of upgrades or modifications rec- 
ommended by the respective manu- 
facturers. 

The final chapter is about servicing 
the IBM and compatible PCs. It starts 
with a brief description of the original 
IBM XT and works through to the PS/ 
2 80. While the chapter mainly covers 
IBM machines, the Amstrad PC1640 
block diagram and other details are 
included. 

Details and pin connections of the 
8087 maths co-processor, the 8273A 
DMA (Direct Memory Access) con- 
troller and the 8253 (PIT) programma- 
ble interval timer, as well as several 
other important chips, are given, along 
with a Qbasic program to test whether 
a co-processor is fitted to the PC board. 

The memory terminology for PCs is 
explained as well as the function of 
the CMOS RAM and the BIOS (Basic 
Input Output System) ROM. The chap- 
ter continues with a description of the 
evolution of the PC bus and concludes 
with details of the video modes and 
colours available with each mode. 

A reference section of some 40 pages 
concludes this book, containing in- 
formation on commonly used sym- 
bols, RAM data, character sets, power 
on self test and seven other useful 
summaries. 


To conclude, a very interesting book 


which covers all aspects of PCs, from 
basics to quite advanced fault find- 
ing. Our copy came from Butterworth- 
Heinemann Australia, PO Box 5577, 
West Chatswood, NSW 2067. Copies 
can be obtained from SILICON CHIP. 
The ordering details are shown in the 
SILICON CHIP Bookshop advertisement 
in this issue. sc 
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SILICON CHIP SOFTWARE 


Now available: the complete index to 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line by line 
or page by page for quick browsing, or 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied inASCIlI format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 
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[} Floppy Index (incl. file viewer): $A7 


[] Alphanumeric LCD Demo Board Software (May 1993): $A7 
[} Stepper Motor Controller Software (January 1994): $A7 
(J Printer Status Indicator Software (January 1994): $A7 
[) Switchers Made Simple — Design Software (March 1994): $A12 
[J Gamesbvm.bas /obj /exe (Nicad Battery Monitor, June 1994): $A7 
[] Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 
[1 5.25-inch disc TOTAL $A 


Disc size required: [J 3.5-inch disc 


Enclosed is my cheque/money order for $A or please debit my 


LJ Bankcard LJ Visa Card [J MasterCard 
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Ly Notes & Errata (incl. file viewer): $A7 ee 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your order 
to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number “ 
(Bankcard, Visa Card or MasterCard). 
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NOVEMBER 4 SALE 

Our once a year sale is on again! Once again we will have 
a Sale at our premises on Saturday November 4th 1995. 
We will have mail order specials and many bargains at 
the sale. For more information see our upcoming ads. 


HALOGEN TRANSFORMERS 
Compact (41 x 66 x 30mm) metal boxed electronic 
transformers. 95% eff. 25kHz. Mains powered and de- 
signed to power up to 50W of 12V halogen/incandescent 
lamps. Not approved, sold for components/experimen- 
tation: 
$10 ea. or 4 for $30 


POWER SUPPLIES 
Used but very clean non-standard computer power sup- 
plies. Mains input (were used on Australian mains): +5V/ 
8A, +12V/3A, and -12V/0.25A DC outputs. BARGAIN 
PRICED: 

$18 ea. or 4 for $60 


12V-8A SUPPLY FOR $30!! 
We provide information on how to derive a 12V-8A DC 
supply from two of the above supplies!! 


IMAGE INTENSIFIER TUBES 
Back in stock! Used but in excellent condition, second 
generation image intensifier tubes. Can be used to make 
small and very sensitive scopes that can produce high 
resolution pictures in as little as starlight illumination. US 
made tubes that produce superior results!: 
$650 


$205 CCD SECURITY SYSTEM 
Low light monochrome CCD camera which is totally 
assembled on a small PCB and includes an auto iris lens. 
This new model camera is about half the size of the unit we 
previously supplied but has the same specifications: Over- 
all dimensions are 38 x 37 x 27mm. Can be used in total 
darkness with IR illumination: 
$180 

In the near future we will have will have a kit for a VHF 
MODULATOR - AUDIO AMPLIFIER. This kit enables any 
TV to serve as good quality monitor. The audio amplifier 
section can be used for listening for sounds in the secured 
area. The PCB and components kit (microphone in- 
cluded) plus a suitable plugpack that can power the 
camera is priced at just $25 when purchased in conjunc- 
tion with a camera. 


LOW COST IR ILLUMINATOR KIT 

Compact PCB (52 x 83mm) employs 42 high output 
880nm IR LEDs (30mW @ 100mA ea.) and a 7-transistor 
adjustable constant current driver circuit. Designed to be 
powered from 10-14V DC, current depends on power 
level setting: 5-600mA. Good for illuminating IR respon- 
sive CCD cameras, IR and passive night viewers, and 
medical use. The complete kit even includes the plastic 
box and is priced at a low: 


$40 


MOTOR DRIVEN VOLUME CONTROL 
BRAND NEW high quality motor driven potentiometer, 
like those used in commercial stereo sound systems. 
Includes a clutch, so it can also be manually adjusted. 
Standard 1/4" shaft, stereo (dual 100kQ pots) with 5V 
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20mA motor. Special ee price: 
15 
A low cost UHF remote control kit for this unit 
will soon be available. Add a remote control- 
led volume system to an old TV or stereo. The 
controller can also be used to drive electro- 
mechanical devices via relays. Kit includes 
2ch UHF Tx, Rx module, PCB motor driven 
pot or relays, PCB and all on board compo- 
nents. Approximate price $50!! 


SINGLE CHANNEL UHF WITH 
CENTRAL LOCKING 
Our single channel UHF receiver kit has been updated 
to provide provision for central locking!! Key chain Txis 
SAW resonator locked, see SC Dec. 92. Compact re- 
ceiver has prebuilt UHF receiver module and has provi- 
sion for two extra relays for vehicle central locking 
function. Kit comes with two relays. 
36 


Additional relays for central locking $3 ea. Single channel 
transmitter kit $18. 


ELECTROCARDIOGRAM 
See EA July 95. This project requires no specialised parts. 
Short form kit includes solder masked, silk screened PCB 
and all software on 3.5" disk: 


$9 


ARGON ION LASERS 
US made Argon lon laser heads with connecting leads and 
matching 110V AC power supplies. Multiline units in 
good condition that produce 40mW + outputs: 
$2200 ea. 


MASTHEAD AMPLIFIER SPECIAL 
High performance low noise masthead amplifier covers 
VHF, FM & UHF and is based on a MAR-6 IC. Includes 
two PCBs, all on-board components. For a limited time 
we will also include a suitable plugpack to power the 
amplifier from mains for ‘oS price of: 
25 


SPRING REVERB 
Large studio quality, 6-spring reverberation units. Over- 
all dimensions 425 x 110 x 33mm, input Z = 190Q, 
output Z = 2.6kQ, recommended AC drive = 6.5 mA. 
SPECIAL INTRODUCTORY PRICE: $60 


FAX LENSES 
Small precision lens assembly as used in fax machines. 
Cylindrical construction: 32mm long x 25mm diam. Con- 
tains 4 high quality lenses. 
$5.50 


TOMINON HIGH POWER LENS 
These 230mm (1:4.5) lens have never been used. They 
contain six coated glass lenses, symmetric, housed in a 
black aluminium case. Scale range is from 1:10 through 
to 1:1 to 10:1. Applications include high quality image 
projection at macro scales and portrait photography in 
large formats. 
$45 


PROJECTION LENS 
Brand new, precision angled projection lens. Overall size 
is 210 x 136mm. High-impact lexan housing with focal 
length adjustment lever. When disassembled, this lens 
assembly yields three 4" diameter lenses (concave, con- 
vex-concave, Biba Very limited quantity: 
35 


LASER POINTER PEN 
A pen style laser rated at 5mW/670nm. Brighter than 
most pens due to the use of a high quality lens. Has a 
metal body with a tactile switch and operates from 2 AA 
batteries (not included). en suitable for medical uses: 
75 


MINI PHONO 
This brand new unit was designed to play small records 
which are no longer available. The compact self-con- 
tained unit (140 x 83 x 57mm) is housed in a plastic case 





and includes a motor, speaker and amplifier. Great for a 
simple workbench audio amplifier that is powered from 
2 AA batteries (not included): 

$8 


AIR COOLED ARGONS 
Used Argon-lon heads with 30-100mW output in the blue/ 
green spectrum. Priced at around $350 for the “head” 
only, power supply circuit and information supplied. 
LIMITED SUPPLY. 


LIGHT MOTION DETECTORS 
Small PCB assembly based on a ULN2232 IC. This device 
has a built in light detector, filters, timer, narrow angle 
lens, and even a Siren driver circuit that can drive an 
external speaker. Will detect humans crossing a narrow 
corridor at distances up to 3 metres. Much higher ranges 
are possible if the detector is illuminated by a remote 
visible or IR light source. Can be used at very low light 
levels and even in total darkness: with IR LED. Full 
information provided. The IC only is worth $16! OUR 
SPECIAL PRICE FOR THE ASSEMBLY IS: 
$5 ea. or 5 for $20 


LOW COST PIR KIT 
This PIR movement detector is based on single LSI IC 
design and features simple construction. Even the lens 
assembly snaps onto the PCB. Has every imaginable 
feature: Negligible power consumption, optional/adjust- 
able daylight disable with LDR light detector supplied, 
10m range, variable alarm time, disable input, 10A MOS- 
FET output, 10-20V DC operation. Fits into the smallest 
zippy box! A complete PCB and all on-board components 
kit is available for only: 
$18 


40mW IR LASER DIODES 
New famous brand 40mW-830nm IR laser diodes, suit 
medical and other applications: 
$60 ea. 
Constant current driver kit to suit: $10. 


AC MOTOR 
Small but very powerful GEARED AC motor. 1 RPM/60Hz/ 
24V/5 watt. We supply a circuit diagram that shows how 
to power this motor from 12V DC: variable speed/full 
power (bridge output). Bargain priced: $9 PCB and all on- 
board components kit for the 12V driver kit: $8 


DOT MATRIX LCDs 
Brand new Hitachi LM215 400 x 128 dot matrix Liquid 
Crystal Display in an attractive housing. These have 
driver ICs fitted but require an external controller. Effective 
display size is 65 x 235mm. Available at less than 10% of 
their real value: 

$25 ea. or 3 for $60 


POWER SUPPLIES 
Used but very clean non-standard size computer power 
supplies, enclosed in metal casing with perforated ends 
for air circulation, built in fan, IEC input connector and 
OFF-ON switch, “flying” DC output leads, overall dimen- 
sions: 87 x 130 x 328mm, 110-220V input (were used on 
Australian mains) +5V/8A, +12V/3A, and -12V/0.25A DC 
outputs. 
BARGAIN REDUCED PRICED: $15 ea. or 4 for $50 


OPTICS 

USSR LENS 100mm - f2 Pentax screw mount thread, as 
used for night viewers, has focus adj. but no iris adj.: $60. 
USSR LENS 58mm - f2 Pentax screw mount lens as used 
for cameras, has focus and iris adj.: $60. BEAM SPLIT- 
TER for 633nm: $45. PRECISION FRONT SURFACE 
ALUMINIUM MIRRORS 200 x 15 x 3mm: $3; 50 x 72 x 
3mm: $3. LINE GENERATING OPTIC: makes a line out of 
a laser beam: $5. LASER DIODE COLLIMATING LENS: 
$4.PORRO 90 deg. PRISM: makes a rainbow from white 
light: $10. ARGON MIRRORS: high reflector and output 
coupler used to make a Argon tube: $50. 


27MHz TRANSMITTERS 
New transmitters are assembled (PCB assy.) and tested. 
They are Xtal locked on 26.995 MHz and were originally 








intended for transmitting digital information. Their dis- 
crete component design employs many components, in- 
cluding 5 transistors and 8 inductors: circuit provided. A 
heatsink is provided for the output device. Power output 
depends on supply voltage and varies from 100mW to a 
few watts, when operated from 3-12V DC. These are sold 
for parts/experimentation/educational purposes, and 
should not be connected to an antenna as licensing may 
be required: 
$7 ea. or 4 for $20 


VISIBLE LASER DIODE KIT 
A 5mW/660nm visible laser diode (very bright!!) plus:a 
collimating lens, plus a housing, plus an APC driver kit 
(Sept. 94 EA) 

UNBELIEVABLE PRICE: $40 
Housing plus battery holder plus switch $5 extra. 


LOW COST 1-2 CHANNEL UHF REMOTE CONTROL 
A 304MHz UHF remote control with over 1/2 million code 
combinations which also makes provision for a second 
channel expansion. The low cost design features keyring 
size transmitter kits that include a case and battery, anda 
PCB and components kit for the receiver that has 2A relay 
contact outputs! 
1ch Tx kit: $10, 2ch Tx kit: $16, 1ch Rx kit: $20 

Extra components for 2 channel Rx operation (extra de- 
coder IC and relay): $6. 


3-STAGE NIGHT VIEWER KIT 
See SC Sept. 94. We have accumulated a good number 
of 40mm three stage fibre optically coupled three-stage 
image intensifiers that have minor blemishes. The three 
tubes are supplied already bonded together: extremely 
high gain!! We can supply this three-stage tube plus a 
power supply kit plus a lens and an eyepiece for a total 


cost of: 
$250 
That is an almost complete starlight night viewer kit! 
- can also supply the full SC September 94 magazine: 
a4 


VISIBLE LASER DIODE MODULES 
Industrial quality 5mW/670nm Laser diode modules. 
Overall dimensions: 11mm diameter by 40mm long. 
Have APC driver built in and need approximately 50mA 
from 3-6V supply. 
$60 


VIDEO TRANSMITTERS 
Low power PAL standard UHF TV transmitters. Have 
audio and video inputs with adjustable levels, a power 
switch, and a power input socket: 10-14V DC/10mA 
operation. Enclosed in a small metal box with an attached 
telescopic antenna. Range is up to 10m with the telescopic 
antenna supplied, but can be increased to approximately 
30m by the use of a small directional UHF antenna. 
INCREDIBLE PRICING: $25 


12V FANS 
Brand new 80mm 12V-1.6W DC fans. These are IC con- 
trolled and have four different approval stamps: 
$10 ea. or 5 for $40 


TDA ICs/TRANSFORMERS 
We have a limited stock of some 20 Watt TDA1520 hifi 
quality monolythic power amplifier ICs: less than 0.01% 
THD and TIM distortion, at 10W RMS output! With the 
transformer we supply we guarantee an output of greater 
than 20W RMS per channel into an 8-ohm load, with 
both channels driven. We supply a far overrated 240V- 
28V//80W transformer, two TDA1520 ICs, and two suit- 
able PCBs which also include an optional preamplifier 
section (only one additional IC), and a circuit and layout 
diagram. The combination can be used as a high quality 
hifi Stereo/Guitar/PA amplifier. Only a handful of addi- 
tional components are required to complete this excel- 
lent stereo/twin amplifier! Incredible pricing: 
25 


For one 240V-28V (80W!) transformer, two TDA1520 
monolythic hifi amplifier |Cs, two PCBs to suit, circuit 
diagram/layout. Some additional components and a heat- 
sink are required. 


TWO STEPPER MOTORS PLUS A DRIVER KIT 
This kit will drive two stepper motors: 4, 5, 6 or 8-wire 
Stepper motors from an IBM computer parallel port. 
Motors require separate power supply. A detailed manual 
on the COMPUTER CONTROL OF MOTORS plus circuit 
diagrams/descriptions are provided. We also provide the 
necessary software on a 5.25" disc. Great “low cost” 
educational kit. We provide the kit, manual, disc, plus 
TWO 5V/6 WIRE/7.5 Deg. STEPPER MOTORS FOR A 
SPECIAL PRICE OF: 
$42 


HELIUM-NEON LASER BARGAIN 

Helium Neon 633nm red laser tubes that were removed 
from new and near new equipment. These are suitable for 
light shows. Output power is in the range of 2.5-7.5mW. 
With each of the tubes we will include our 12V Universal 
Laser power supply Mk.IV (no problems with our new 
transformers). ON SPECIAL at a reduced price of: $80 for 
a2.5-4.0mW tube and supply. $130 for a 4.0-7.5mW tube 
and supply. 


12V-2.5 WATT SOLAR PANEL KITS 
These US made amorphous glass solar panels only need 
terminating and weather proofing. We provide terminat- 
ing clips and a slightly larger sheet of glass. The termi- 
nated panel is glued to the backing glass, around the 
edges only. To make the final weatherproof panel look 
very attractive some inexpensive plastic “L” angle could 
also be glued to the edges with some silicone. Very easy to 
make. Dimensions: 305 x 228mm, Vo-c: 18-20V, Is-c: 
250mA. SPECIAL REDUCED PRICE: 
$20 ea. or 4 for $60 

Each panel is provided with a sheet of backing glass, 
terminating clips, an isolating diode and the instruc- 
tions. A very efficient switching regulator kit is available; 
suits 12-24V batteries, 0.1-16A panels, $27. Also avail- 
able is a simple and efficient shunt regulator kit, $5. 


SOLID STATE “PELTIER EFFECT” DEVICES 
These can be used to make a solid state thermoelectric 
cooler-heater. Basic information supplied: 

12V-3.4A PELTIER: $25 

12V-4.5A PELTIER: $35 
We can also provide two thermal cutout switches, and a 
12V DC fan to suit either of the above, for an additional 
price of $10. 


VEHICLE COMPUTERS 
Originally designed for bicycles but these suit any mov- 
ing vehicle that has a rotating wheel! A nine function 
computer with speed, average speed, maximum speed, 
distance, odometer, timer, scan, freeze frame memory 
and a clock. Its microprocessor based circuitry can be 
adapted to work with almost any wheel diameter. Simply 
divide the wheel diameter in millimetres by 6.8232 and 
program the resultant figure into the computer. 
$29.90 


MORE KITS 
MODEL TRAIN CONTROLLER: run two trains on one track 
without any collisions, uses kit |R LEDs/transistors for 
detectors (supplied), doubles up as a crossing controller 
with flashing crossing LEDs. Incredible pricing: $20. 
TRAIN SOUND GENERATOR: can be used in conjunction 
with the controller to produce crossing and other sounds, 
when a train is on a particular part of a track: $12. 4 
CHANNEL UHF REMOTE CONTROL KIT: two transmitters 
and one receiver: $96. GARAGE-DOOR-GATE REMOTE 
CONTROL KIT: SC Dec. 93. Tx $18, Rx $79. 1.5-9V 
CONVERTER KIT: $6 ea. or 3 for $15. LASER BEAM 
COMMUNICATOR KIT: Tx, Rx, plus IR Laser: $60. ELEC- 
TRIC FENCE KIT: PCB and components, includes pre- 
wound transformer: $40. PLASMA BALL KIT: PCB and 
components kit, needs any bulb: ON SPECIAL $20. BRAKE 
LIGHT INDICATOR KIT: 60 LEDs, two PCBs and 10 Rs, 
makes for a very bright 600mm long high intensity red 
display: ON SPECIAL $25. FM TRANSMITTER KIT - MKIl: 
high quality - high stability, suit radiomicrophones and 
instruments, 9V operation, the kit includes a PCB and all 
the on-board components, an electret microphone, anda 
QV battery clip: $11. FM TRANSMITTER KIT - MKI: this 
complete transmitter kit (miniature microphone included) 


is the size of an “AA” battery and itis powered by a single 
“AA” battery. We use a two “AA” battery holder (provided) 
for the case, and a battery clip (shorted) for the switch. 
Estimated battery life is over 500 hours!!: $11. PROTECT 
ANYTHING ALARM KIT: EA May 93, ON SPECIAL, PCB 
and all on-board components kit: $20. ELECTRIC FENCE 
KIT: SC Apr. 94. ON SPECIAL: $28. ELECTRONIC KEY 
oan EA July 92, 2 keys plus one receiver, ON SPECIAL: 
30. 


MORE ITEMS 

PRINTER MECHANISMS: brand new Epson dot matrix 
printer mechanisms, overall dimensions are 150 x 105 x 
70mm: $12.SWITCHED MODE POWER SUPPLIES: mains 
in (240V), new assembled units with 12V-4A and 5V-4A 
DC outputs: $32. INDUCTIVE PROXIMITY SWITCHES: 
detect ferrous and nonferrous metals at close proximity, 
AC or DC powered types, three wire connection for con- 
necting into circuitry: two for the supply, and one for 
switching the load, these also make excellent sensors for 
rotating shafts etc.: $22 ea. or 6 for $100. IEC EXTENSION 
LEADS: 2m long, IEC plug at one end, IEC socket at other 
end: $5. MOTOR SPECIAL: type M9: 12V, | No load = 
0.52A-15,800 RPM at 12V, 36mm diam.-67mm long: $5; 
type M14: made for slot cars, 4-8V, | No load = 0.84A at 
6V, at max efficiency | = 5.7A-7500 RPM, 30mm diam.- 
57mm long: $5. EPROMS: 270512, 512K (64K x 8), 
150nS Access CMOS EPROMS, removed from new equip- 
ment, need to be erased, guaranteed: $4. EHT POWER 
SUPPLY: out of new laser printers, deliver -600V, -7.5kV 
and +7kV when powered from a 24V-800mA DC supply, 
enclosed in a plastic case: $16. MAINS CONTACTOR 
RELAY: has a 24V 250-ohm relay coil, and four separate 
SPST switch outputs, 2 x 10A and 2 x 20A, new Omron 
brand, mounting bracket and spade connectors provided: 
CLEARANCE @ $5 ea. SUPERCAPS: 0.047F/5.5V capaci- 
tors: 5 for $2. PCB MOUNTED SWITCHES: 90 deg. 3A- 
250V, SPDT: 4 for $2. 3" CONE TWEETERS: sealed back 
dynamic 80hm tweeters: $5 ea. WELLER SOLDERING 
IRON TIPS: new tips Weller stations and mains operated 
Weller irons, mixed popular types, specify mains or sta- 
tion type: 5 for $10. LCD CHARACTER DISPLAYS: stand- 
ard 16 x 1 displays, 5V operation: $20. 


COMPONENTS 
HIGH INTENSITY RED LEDs: 550-1000mCd @ 20mA, 
100mA max, 5mm housing: 10 for $4, or 100 for $30. 
BLUE LEDs: 5mm: $2.50. ELECTRET MICROPHONE IN- 
SERTS: high output standard size omnidirectional: 10 for 
$8. Also some high quality unidirectional electrets that 
were removed from new equipment: $3 ea. ULTRASONIC 
TRANSDUCERS: high quality Murata 40kHz transmitter 
and receiver transducers: $4 pr., 40kHz Xtal to suit: $2. 
3.57MHz XTALS: 10 for $6.0P27 OPERATIONAL AMPLI- 
FIERS: super operational amplifier ICs!: $3 ea. ENCODER 
DECODER ICs: as used in many projects, SC Dec. 92, EA 
Mar. 93 and 94, AX526/7/8 ICs: $3.50 ea. UHF Module to 
suit: $15. DYNAMIC MICROPHONE INSERTS: unidirec- 
tional low impedance inserts: $4 ea. HIGH VOLTAGE DISC 
CERAMICS: 680pF-3kV: 20 for $4, 0.015uF-3kV: $2 ea. 
HIGH VOLTAGE DIODES: all are very fast!, 1kV-1A: 10 for 
$5, 8kV-20mA: $1.50, 16kV-20mA: $2 ea. GAS FILLED 


_ ARRESTORS: 10 for $3. THERMISTORS: 2.50hm NTC: 


10 for $2. TRIACS: 600V-60A, CLEARANCE: $3 ea. COM- 
PRESSION TRIMMER: 250pF, mica dielectric, new but 
may be slightly soiled, ceramic base: $1 ea. 


MORE IR COMPONENTS 
880nm/12 deg./s30mW @ 100mA IR LEDs: 10 for $9 
880nm/60 deg./30mW @ 100mA IR LEDs: 10 for $9 
940nm/12 deg./16mW @ 100mA IR LEDs: 10 for $5 
IR DETECTOR PIN DIODE: 10 for $10 
5mW/780nm laser diode (LTO26): $16 ea. 


MORE ITEMS AND KITS 
Poll our (02) 579 3955 or (02) 579 3983 fax 
numbers for instructions on how to obtain 


our Item and Kit lists. MANY MORE ITEMS 
AND KITS THAN ARE LISTED HERE!! You can 
also ask for a copy of these to be sent out 
with your next order. 
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PRODUCT SHOWCASE 


Protek 505 digital multimeter 
has dual display 


This Protek 505 digital multimeter has a large 
dual digital display plus bargraph, true RMS 
readings, memory storage and 4000 count 
resolution. In addition, it will measure 
temperature, frequency, capacitance and 


inductance. 


While all multimeters will perform 
voltage, current, resistance and diode 
tests, there are not many which can 
also measure temperature, frequency, 
capacitance, inductance, logic levels 
and dBm values. You can also meas- 
ure time period for stop watch or alarm 
functions and store measured values 
in up to nine memory locations. The 
Protek 505 also includes a signal gen- 
erator with three output frequencies 
(2048, 4096 and 8192Hz square wave). 
Naturally it is autoranging and this 
can be overridden if required. 

The liquid crystal display (LCD) has 
a dual digital readout and bargraph 
plus numerous annunciators. This 
dual readout allows two measure- 


STEPDOWN 
TRANSFORMERS 


es Oe 


Harbuch Electronics Pty Ltd 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 476-5854 Fx (02) 476-3231 
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ments to be displayed and measured 
at once. For example, when measur- 
ing frequency, the display will show 
the reading in Hz on the main display 
and the value of AC volts on the sec- 
ondary scale. When the time display 
is selected, this is shown on the sec- 
ondary scale with the measured value 
of volts, current, temperature or re- 
sistance on the main digits. 

There is no skimping on the size of 
the display either. The main and sec- 
ondary display digits are 19mm and 
9mm high respectively, while the bar- 
graph displays from 0 to 40 with 21 
active segments. The word “active” is 
used because the display appears to 
have 37 segments. However, 16 of 
these are doubled up so that they are 
“lit” together. Knowing this is impor- 
tant when attempting to read the bar- 
graph value. The bargraph is useful 
for seeing the trend of value changes 
which can be too fast for the digital 
display to update. The display can be 
backlit for use in dark locations. 

Most of the functions available can 
be manipulated to provide maximum, 
minimum, average and relative read- 
ings. These are accessed using the 
menu key. Once this key has been 
pressed though, there is no way out; 
you are stuck with selecting either 
Max, Min, Avg, Rel or Keep On unless 
the power is switched off. We would 
prefer to have an Out selection which 
restores the meter to provide normal 
readings. 

The relative (Rel) display is useful 
when there is a fixed offset in the 








measurement. This can be subtracted 
so that only the change is displayed. 
Relative readings can also be displayed 
as a percentage change from the refer- 
ence value. 

A hold feature freezes the display 
at any time so that no further changes 
in the reading take place. Readings 
can also be placed in memory for a 
more permanent storage. There are 9 
memories available, labelled 1-9. The 
“O” memory location is inactive and 
cannot be used for storage. It can be 
recalled but it only shows 0000. The 
handbook indicates that this memory 
location is not useable, however, they 
also claim that there are 10 memory 
locations! The memory locations are 
not erased when the meter turns off in 
the auto power off mode. 

To prevent the meter from switch- 
ing off after 30 minutes of inactivity, a 
“keep on “ facility is available which 
disables the automatic power off. 
Naturally, the meter can be turned on 


Optical light sources 
& power meter 


Tektronix has introduced a new 
line of handheld optical test prod- 
cts that include the [OP130, 
TOP140 and TOP150 optical light 
sources, the TOP200 power meter 
and the TOP300 visual fault finder. 
The TOP130 emits at 850/1300nm 
and is suitable for testing multi- 
mode cable used in LANs and 
WANs; the TOP140 laser source 
emits at 1310nm and the TOP150 
laser source emits at 1550nm. Mod- 
els TOP140 and TOP150 are used 
for testing single mode cables in 
Telco and CATV networks. 

All the light sources feature a 


and off at will using a separate push- 
button switch. The handbook recom- 
_ mends switching off manually rather 
than waiting for the automatic power 
off feature. This would be a good idea 
_ since battery life is only about 60 hours 
with a carbon zinc battery. Fortunately, 
a low battery warning indicator is in- 
cluded so that you will know when to 
replace it and a separate battery com- 
partment is provided, allowing easy 
access. 

Diode readings display the forward 
voltage measured between anode and 
cathode on the secondary display. The 


universal connector interface for 
easy upgrade and cleaning. Battery 
life is claimed to be over 100 hours 
with standard alkaline batteries. 

A companion product to the Tek- 
tronix optical light sources is the 
TOP200 optical power meter. It is a 
low-cost, palm-size unit that makes 
basic optical power measurements 
in either dB or dBm, calibrated at 
850nm, 1300nm and 1550nm. This 
power meter provides .01dB reso- 
lution and allows the user to store 
reference values for each wave- 
length independently. 

For further information, contact 
Tektronix Australia Pty Ltd, 80 
Waterloo Road, North Ryde, NSW 
2113. Phone (02) 887 7066. 





main display shows either SHrt (short), 
OPEn or Good. These are supposed to 
tell you whether the diode is operat- 
ing correctly. We found that good 
Schottky and high speed diodes gave 
a “short” indication because their for- 
ward voltage was below 0.5V. The 
diode test provides up to 4V and so 
LEDs can be tested. The LED will light 
up and an open indication will be 
given because the forward voltage of 
the LED is greater than 1V. Some dis- 
cretion must therefore be used when 
interpreting the short and open indica- 
tions. 


e Highest quality metal body 
with teflon insulation 

e 24K gold plated pins, solder 
and screw terminations 

e Improved “split” pin 

e Locking RCA plugs, right 
angle types also available 

e Accepts cables with 6mm to 
9mm diameters 


e Perfect imaging 

e 99% pure OFC copper 
conductors for improved 
signal transfer characteristics 

e Super flexible and easy 

stripping PVC jacket 

e All models are double 
shielded with either Mylar 
or Carbon conductive PVC 

e Ultra low capacitance 

e Rejects EMI and RFI noises 


e Dynamic reproduction 

¢ 99% pure OFC copper 
conductors for improved 
signal transfers 

e Multiple configurations: 
round multicore, flat pes 
& standard figure “8” st 


* Exclusively imported and distributed es 
AVICO ELECTRONIC PTY LTD 
PH: (02) 624-7977, FAX: (02) 624-7143 

Trade Enquiries Only 
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Video magnifier uses 


CCD camera 


This 1/2-inch colour CCD high 
resolution video camera/micro- 
scope provides 10x, 20x and 40x 
magnification with greater than 450 
lines horizontal resolution. The 
SVC-228 offers advantages over 
magnifying glasses and other opti- 
cal inspection devices. Several or 
groups of people can simultane- 
ously observe the image for dis- 
cussion; images may be recorded 
on a VCR or, by using an interface 
card, stored in a personal compu- 
ter for documentation, manipula- 
tion, measurement or printout. 

The SVC-228 comprises a main 
unit which houses the power sup- 
ply and interface circuitry and con- 
nects via a 2-metre cable to the 
camera head. Optional lenses pro- 
vide a choice of magnification. Also 
available is an adjustable stand 


Temperature sensing must be done 
using a “K” type thermocouple, which 
is available as an accessory. The probe 
can measure temperature from -20°C 
to 1200°C which is then shown on the 
main display. The secondary display 
shows the Fahrenheit value. With no 
probe connected, the readout will 
show ambient temperature and is use- 
ful for finding out why you feel cold 
(we reviewed this meter in the middle 
of winter!). 

While the meter can read induct- 
ance, it is restricted to values above 
10mH which is a relatively large value 
in practice. Most inductances used in 
RF and switchmode supplies are much 
smaller than this. Note also that if the 
Q is less than 10 or the coil resistance 


Audio Lab 





with lamps for illumination. Ap- 
plications include assembly and 
inspection of mechanical parts, 
components, surface mount de- 
vices, PC boards, contacts, connect- 
ors, measurement, quality control 
and verification. 

For further information contact 
Allthings Sales & Services, PO Box 
25, Northlands, WA 6021. Phone 
(09) 349 9413 or fax (09) 344 5905. 





is greater than 100Q, then inaccura- 
cies will result. 

The capacitance measurement range 
is better, at up to 100uF with a .01iuF 
resolution. This means that you can 
measure 10nF and larger up to 99uF. 
We would have preferred to be able to 
measure much smaller values than 
10nF (.01F). 

The frequency meter mode can be 
used for measurements from 1Hz up 
to 9999MHz with 4-digit resolution. 
The input signal for the frequency 
mode is a minimum of 1.5V RMS 
(4.24V p-p). This is fine for CMOS 
and TTL circuits but most analog and 
RF circuits will need a preamp/buffer 
for meaningful measurements. 

Incidentally, the meter incorporates 


R.S.K. Electronics Pty. Ltd. 


Complete Audio Lab kit with PCBs, 1% resistors, PTH screened PCBs, IC sockets, 
boot Eprom, screen printed case, 8K RAM, 8031 processor and all ICs. 


Includes calibration and Audio Lab V5.1 software 


10 VAC 1A plugpack plus socket $18. 
2-Metre serial cable $9. 


$330 inc. tax. 


Processor test kit $15. 
Freight $9. 


Fully assembled & calibrated complete with plugpack (1-year warrant 50 


5 Ludwig Place, Duncraig, Perth WA 6023 
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a logic level range which indicates a 
logic Hi and logic Lo on the main 
display. The in-between voltage where 
the logic is indeterminate is indicated 
by a“....”. The logic voltage is set for 
TTL levels and so it is suitable for 
high speed CMOS as well. 

Three output frequencies are avail- 
able from the meter. These are at 8192, 
4096 and 2048Hz with a 4V p-p mini- 
mum output. The source impedance 
is 1.5kQ so that it can drive logic 
circuitry. Interestingly enough, the sig- 
nal swings between -0.7V and +3.3V. 
This indicates that the internal signal 
generator must be AC coupled with a 
diode clamp to prevent the negative 
excursion going beyond one diode 
drop. 

Timer counting is available for up 
to 10 hours with a count rate of one 
second. You can count up from zero 
to 9hr 59min 59sec and the alarm will 
sound one second after this maximum 
count has been reached. The counter 
is presettable to any time within this 
range. Counting down is also possi- 
ble. In this case, however, the alarm 
sounds one second after 0.00.00 has 
been reached. 

AC voltage measurement is true 
RMS. This means that the correct read- 
ing is obtained for waveforms other 
than pure sinewaves. On a normal 
meter without true RMS readings, the 
display is calibrated to give a correct 
RMS reading only for sinewaves. With 
true RMS, the reading is essentially 
correct for other types of waves. For 
example, the additional error in read- 
ing compared to the sinewave for 
square and triangle waves is 0.2% 
and 0.3% respectively. For crest fac- 
tors up to 2, the additional error is 
0.5%. For accuracy details, see the 
latter part of this review. 

Also on the AC voltage range is 
displayed a dBm reading on the sec- 
ondary display. A reading of 0dBm 
means that the voltage is 0.7746V. This 
corresponds to 1mW into a 600Q load 
and all dBm values displayed are ref- 
erenced to this level. 

Continuity measurements are avail- 
able with or without a tone. With tone 
selected the meter will register an 
OPEn condition above 100Q and will 
show a short otherwise. Without the 
tone selected, the meter only shows 
the value in ohms. 


Accuracy 
The Protek 505 has +0.3% +2 digits 


accuracy for the 400mV DC range. For the 4V to 1000V 
ranges, the accuracy is +0.5% +2 digits. AC voltage 
accuracy is +1% +3 digits for the 400mVAC range from 
50Hz to 1kHz. The 4VAC to 750VAC ranges are +1.5% +5 
digits accuracy from 50Hz to 100Hz for the 4VAC range 
and up to 500Hz for the remaining ranges. 

Resistance accuracy is +0.5% +2 digits up to 400kQ 
and 1% +2 digits for ranges above this. DC current 
accuracy is +1% +2 digits and AC current is +1.5% +3 
digits from 50Hz to 100Hz. This rises to +3% +5 digits 
from 100Hz to 1kHz. 

Frequency accuracy is +0.01% +2 digits. Temperature 
accuracy is +3% +5 digits from -20°C to 10°C. It is +3% 
+3 digits from 10°C to 350°C . Capacitance accuracy is 
+3% +5 digits and inductance accuracy is the same for 
values up to 20H. 

The meter is fully protected from over-voltage and 
over-current using fuses and a PTC thermistor. A spare 
0.5A fuse is included inside the case. However, there is 
no spare 20A fast blow type included. 

The meter is supplied in a vinyl case which also holds 
the probe leads and handbook. The probes have two 
screw-on alligator clips for the probe tips which are a 
worthwhile inclusion. 

In short, the Protek 505 is a lot of meter for the money. 
With true RMS measurement, dual display, bargraph 
and a host of measurement functions, it will be a popular 
unit. It is priced at $229 including tax and is available 
from Altronics in Perth or from their dealers Australia 
wide. Phone 1 800 999 007. 


Fast response 
oxygen probe 


Novatech Controls has de- 
veloped a fast responding oxy- 
gen sensing probe for flue gas, 
furnace and kiln applications. 

The zirconia sensor in this 
device has a response time in 
the millisecond region but is 
extended by the time taken to 
introduce the gas sample from 
the process to the sensor. The 
total speed of the response 
time can be critical, particu- 
larly for use in automatic combustion trim systems. 

The Novatech development, which was the result of 
extensive wind tunnel testing, provides users with a 
probe which will respond to changes in the oxygen level 
of the sample within four seconds. It has an optional 10 
micron particulate filter for flues with fly ash or other 
material which can block up sensing ports. 

The benefit to users of fast responding flue gas oxygen 
sensing probes is improved trim control of combustion 
air/fuel ratio. This means savings in fuel. In some critical 
cases where process measurement lag cannot be toler- 
ated, automatic control may be implemented where it 
was not previously possible. 

Novatech oxygen probes use advanced zirconia cell 
technology developed by the CSIRO Division of Materi- 
als Science and Technology. For further information, 
contact Novatech Controls (Aust) Pty Ltd, 429 Graham 
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TRANSMITTER KITS 

© FMTX1 $49: a simple to build 2.5 watt free running CD level input, FM band runs from 12-24VDC. 

© —MTX2B $49: the best transmitter on the market, FM-Band XTAL locked on 100MHz. CD level input 3 
stage design, very stable up to 30mW RF output. 

© FMTX2A $49: a universal digital stereo encoder for use on either of our transmitters. XTAL locked. 

© FMTX5 $99: both FMTX2A & FMTX2B on one PCB. 

® FMTX10 $599: a complete FMTX5 built and tested, enclosed in a quality case with plugpack, DIN input 
connector for audio and a 1/2mtr internal antenna, also available in 1U rack mount with balanced cannon 
input sockets, dual VU meter and BNC RF $1299. Ideal for cable FM or broadcast transmission over 
distances of up to 300 mtrs, i.e. drive-in theatres, sports arenas, football grounds up to 50mW PF out. 
© FMTX10B $2599: same as rack mount version but also includes dual SCA coder with 67 & 92kHz 
subcarriers. 


AUDIO 

© DIGI-125 Audio Power Amp: this has been the most popular kit of all time with some 24,000 PCBs being 
sold since 1987. Easy to build, small in size, high power, clever design, uses KISS principle. Manufacturing 
rights available with full technical support and PCB CAD artwork available to companies for a small royalty. 
200 Watt Kit $29, PCB only $4.95. 

© AEM 35 Watt Single Chip Audio Power Amp $19.95: this is an ideal amp for the beginner to construct; 
uses an LM1875 chip and a few parts on a 1 inch square PCB. 


® | ow Distortion Balanced Line Audio Oscillator Kit $69: designed to pump out line up tone around studio 
complexes at 400Hz or any other audio frequency you wish to us. Maximum output +21dBm. 

© MONO Audio DA Amp Kit, 15 splits: $69. 
® Universal BALUN Balanced Line Converter Kit $69: converts what you have to what you want, 
unbalanced to balanced or vice versa. Adjustable gain. Stereo. 


COMPUTERS 


® Max I/O Card for PCs Kit $169: originally published in Silicon Chip, this is a real low cost way to interface 
to the outside world from your PC, 7 relays, 8 TTL inputs, ADC & DAC, stepper motor drive/open collector 
1 amp outputs. Sample software in basic supplied on disk. 

® 1BM PC 8255 24 Line 1/0 Card Kit $69, PCB $39: described in ETI, this board is easy to construct with 
only 3 chips and a double sided plated through hole PCB. Any of the 24 lines can be used as an input or 
output. Good value. 

® Professional 19" Rack Mount PC Case: $999. ; 

® All-in-One 486SLC-33 CPU Board $799: includes dual serial, games, printer floppy & IDE hard disk drive 
interface, up to 4Mb RAM 1/2 size card. 
© ©0104 486SLC CPU Board with 2Mb RAM included: 2 serial, printer, floppy & IDE hard disk $999; VGA 
PC104 card $399. 


KIT WARRANTY — CHECK THIS OUT!!! 


if your kit does not work, provided good workmanship has been applied in assembly and all original parts 
have been correctly assembled, we will repair your kit FREE if returned within 14 days of purchase. Your 
only cost is postage both ways. Now, that’s a WARRANTY! 

KITS-R-US sell the entire range of designs by Graham Dicker. The designer has not extended his agreement 
with the previous distributor, PC Computers, in Adelaide. All products can be purchased with Visa/ 
Bankcard by phone and shipped overnight via Australia EXPRESS POST for $6.80 per order. You can speak 
to the designer Mon-Fri direct from 6-7pm or place orders 24 hours a day on: PH 018 80 6794; FAX 08 270 
3175. 


St, Port Melbourne, Vic 3207. Phone (03) 9645 2377 or fax 
(03) 9646 3027. 


Pattern generator for 
TV & computer monitors 


Obiat Pty Ltd has introduced the Black Star 1410 video 


monitor tester, a microprocessor controlled instrument 
for aligning and testing computer and TV monitors and 
video projectors. The comprehensive range of line and 
frame frequencies, together with a variety of rear panel 
outputs, ensures compatibility with most monitors. 


The Black Star 1410 produces a wide range of test 


patterns which includes a testcard, raster, vertical and 
horizontal lines, colour bars, checkerboard, dots and a 
focus function. The selected pattern, system, sync polar- 
ity and line/ 
frame frequen- 
cies are shown on 
the unit’s liquid 
crystal display. It 
is suitable for 
CGA, MDA, PGA, 
VGA, SVGA and 
8514A/XGA computer displays in addition to TV moni- 
tors. Factory-programmed versions of the 1410 are also 
available. 





For more information, contact Obiat Pty Ltd, 1 29 Queen 
St, Beaconsfield, NSW 2014. Phone (02) 698 4111 or fax 
(02) 699 9170. 
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BACK ISSUES 





September 1988: Hands-Free Speakerphone; Electronic Fish 
Bite Detector; High Performance AC Millivoltmeter, Pt.2; 
Build The Vader Voice. 


April 1989: Auxiliary Brake Light Flasher; What You Need to 
Know About Capacitors; 32-Band Graphic Equaliser, Pt.2; 
LED Message Board, Pt.2. 


May 1989: Build A Synthesised Tom-Tom; Biofeedback 
Monitor For Your PC; Simple Stub Filter For Suppressing TV 
Interference; LED Message Board, Pt.3; All About Electro- 
lytic Capacitors. 


July 1989: Exhaust Gas Monitor (Uses TGS812 Gas Sen- 
sor); Extension For The Touch-Lamp Dimmer; Experimental 
Mains Hum Sniffers; Compact Ultrasonic Car Alarm. 


September 1989: 2-Chip Portable AM Stereo Radio (Uses 
MC13024 and TX7376P) Pt.1; High Or Low Fluid Level 
Detector; Studio Series 20-Band Stereo Equaliser, Pt.2; 
Auto-Zero Module for Audio Amplifiers (Uses LMC669). 


October 1989: FM Radio Intercom For Motorbikes Pt.1; 
GaAsFet Preamplifier For Amateur TV; 1Mb Printer Buffer: 
2-Chip Portable AM Stereo Radio, Pt.2; Installing A Hard 
Disc In The PC. 


November 1989: Radfax Decoder For Your PC (Displays 
Fax, RTTY & Morse); FM Radio Intercom For Motorbikes, 
Pt.2; 2-Chip Portable AM Stereo Radio, Pt.3; Floppy Disc 
Drive Formats & Options; The Pilbara Iron Ore Railways. 


December 1989: Digital Voice Board (Records Up To Four 
Separate Messages); UHF Remote Switch; Balanced Input 
& Output Stages; Data For The LM831 Low Voltage Ampli- 
fier IC; Index to Volume 2. 


ORDER FORM 


Please send me a back issue for: 
Li July 1989 

LJ January 1990 
Li July 1990 

_J December 1990 
Li) May 1991 

J October 1991 
LJ March 1992 

LI August 1992 

LJ March 1993 

J August 1993 

J January 1994 
LJ June 1994 

LJ November 1994 
LJ April 1995 





J August 1990 
(1 January 1991 
LJ June 1991 
1 April 1992 


LI April 1993 


O July 1994 


O May 1995 


Enclosed is my cheque/money order for $ 


Signature 
Name 

PLEASE PRINT 
Street 


Suburb/town 
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1 September 1989 
1 February 1990 


J) November 1991 
Li September 1992 


1 September 1993 
LJ February 1994 


_J December 1994 


January 1990: High Quality Sine/Square Oscillator; Service 
Tips For Your VCR; Speeding Up Your PC; Phone Patch For 
Radio Amateurs; Active Antenna Kit; Speed Controller For 
Ceiling Fans; Designing UHF Transmitter Stages. 


February 1990: 16-Channel Mixing Desk; High Quality Au- 
dio Oscillator, Pt.2; The Incredible Hot Canaries; Random 
Wire Antenna Tuner For 6 Metres; Phone Patch For Radio 
Amateurs, Pt.2. 


March 1990: 6/12V Charger For Sealed Lead-Acid Batteries; 
Delay Unit For Automatic Antennas; Workout Timer For 
Aerobics Classes; 16-Channel Mixing Desk, Pt.2; Using The 
UC3906 SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; Voice-Oper- 
ated Switch (VOX) With Delayed Audio; 16-Channel Mixing 
Desk, Pt.3; Active CW Filter For Weak Signal Reception; 
How To Find Vintage Receivers From The 1920s. 


June 1990: Multi-Sector Home Burglar Alarm; Low-Noise 
Universal Stereo Preamplifier; Load Protection Switch For 
Power Supplies; A Speed Alarm For Your Car; Fitting A Fax 
Card To A Computer. 


July 1990: Digital Sine/Square Generator, Pt.1 (Covers 0- 
500kHz); Burglar Alarm Keypad & Combination Lock; Sim- 
ple Electronic Die; Low-Cost Dual Power Supply; Inside A 
Coal Burning Power Station. 


August 1990: High Stability UHF Remote Transmitter; Uni- 
versal Safety Timer For Mains Appliances (9 Minutes); Horace 
The Electronic Cricket; Digital Sine/Square Wave Generator, 
Pt.2. 


September 1990: Remote Control Extender For VCRs; Power 


Li September 1988 
J October 1989 

_J March 1990 

Li September 1990 
J February 1991 
LJ July 1991 

_J December 1991 
LI May 1992 

J October 1992 

Li May 1993 

LJ October 1993 

Li} March 1994 

J August 1994 

LJ January 1995 

LJ June 1995 





J April 1989 

1 November 1989 
(J April 1990 

“1 October 1990 

J March 1991 

1 August 1991 

J January 1992 

J June 1992 

J January 1993 

L} June 1993 

LJ November 1993 
LI April 1994 
1 September 1994 
J February 1995 
4) July 1995 


or please debit my: (Bankcard OVisa Card WO Master Card 
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Supply For Burglar Alarms; Low-Cost 3-Digit Counter Mod- 
ule; Simple Shortwave Converter For The 2-Metre Band. 


October 1990: Low-Cost Siren For Burglar Alarms; Dim- 
ming Controls For The Discolight; Surfsound Simulator; DC 
Offset For DMMs; The Dangers of Polychlorinated Biphenyls; 
Using The NE602 In Home-Brew Converter Circuits. 


November 1990: How To Connect Two TV Sets To One 
VCR; A Really Snazzy Egg Timer; Low-Cost Model Train 
Controller; Battery Powered Laser Pointer; 1.5V To 9V DC 
Converter; Introduction To Digital Electronics; Simple 6- 
Metre Amateur Transmitter. 


December 1990: DC-DC Converter For Car Amplifiers; The 
Big Escape — A Game Of Skill; Wiper Pulser For Rear Win- 
dows; Versatile 4-Digit Combination Lock; 5W Power Am- 
plifier For The 6-Metre Amateur Transmitter; Index To Vol- 
ume 3. 


January 1991: Fast Charger For Nicad Batteries, Pt.1; Have 
Fun With The Fruit Machine; Two-Tone Alarm Module; LCD 
Readout For The Capacitance Meter; How Quartz Crystals 
Work; The Dangers When Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, Pt.1; Three 
Inverters For Fluorescent Lights; Low-Cost Sinewave Oscil- 
lator; Fast Charger For Nicad Batteries, Pt.2; How To Design 
Amplifier Output Stages 


March 1991: Remote Controller For Garage Doors, Pt.1; 
Transistor Beta Tester Mk.2; A Synthesised AM Stereo Tuner, 
Pt.2; Multi-Purpose I/O Board For PC-Compatibles; Univer- 
sal Wideband RF Preamplifier For Amateur Radio & TV. 


April 1991: Steam Sound Simulator For Model Railroads; 
Remote Controller For Garage Doors, Pt.2; Simple 12/24V 
Light Chaser; Synthesised AM Stereo Tuner, Pt.3; A Practi- 
cal Approach To Amplifier Design, Pt.2. 


May 1991: 13.5V 25A Power Supply For Transceivers; Stereo 
Audio Expander; Fluorescent Light Simulator For Model 
Railways; How To Install Multiple TV Outlets, Pt.1. 


June 1991: A Corner Reflector Antenna For UHF TV; 4- 
Channel Lighting Desk, Pt.1; 13.5V 25A Power Supply For 
Transceivers; Active Filter For CW Reception; Tuning In To 
Satellite TV, Pt.1. 


July 1991: Battery Discharge Pacer For Electric Vehicles; 





1 May 1989 

Li December 1989 
LJ June 1990 

Li November 1990 
L} April 1991 

LI September 1991 
J February 1992 
LI July 1992 

1 February 1993 
4 July 1993 

1 December 1993 
Li May 1994 

Li October 1994 
J March 1995 

LJ August1995 


Note: all prices include post & packing 
Australia (by return mail) ..........cceeeeseeeeees 


NZ & PNG (Alrmall) jcc ccecetecnncues 


Card expiry date / 
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Detach and mail to: 


Silicon Chip Publications, PO Box 139, 
Collaroy, NSW, Australia 2097. 


Or call (02) 979 5644 & quote your credit card 


Postcode 


details or fax the details to (02) 979 6503. 





Loudspeaker Protector For Stereo Amplifiers; 4-Channel 
Lighting Desk, Pt.2; How To Install Multiple TV Outlets, 
Pt.2; Tuning In To Satellite TV, Pt.2. 


_ August 1991: Build A Digital Tachometer; Masthead Ampli- 
fier For TV & FM; PC Voice Recorder; Tuning In To Satellite 
TV, Pt.3; Step-By-Step Vintage Radio Repairs. 


September 1991: Studio 3-55L 3-Way Loudspeaker Sys- 
tem; Digital Altimeter For Gliders & Ultralights, Pt.1; The 
Basics Of A/D & D/A Conversion; Windows 3 Swapfiles, 
Program Groups & Icons. 


October 1991: Build A Talking Voltmeter For Your PC, Pt.1; 
SteamSound Simulator For Model Railways Mk.II; Magnetic 
Field Strength Meter; Digital Altimeter For Gliders & 
Ultralights, Pt.2; Getting To Know The Windows PIF Editor. 


November 1991: Colour TV Pattern Generator, Pt.1; Battery 
Charger For Solar Panels; Flashing Alarm Light For Cars; 
Digital Altimeter For Gliders & Ultralights, Pt.3; Build A 
Talking Voltmeter For Your PC, Pt.2. 


- December 1991: TV Transmitter For VCRs With UHF Modu- 
lators; Infrared Light Beam Relay; Solid-State Laser Pointer; 
Colour TV Pattern Generator, Pt.2; Index To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V 
8A Power Supply, Pt.1; Baby Room Monitor/FM Transmit- 
ter; Automatic Controller For Car Headlights; Experiments 
For Your Games Card; Restoring An AWA Radiolette. 


February 1992: Compact Digital Voice Recorder; 50-Watt/ 
Channel Stereo Power Amplifier; 12VDC/240VAC 40-Watt 
Inverter; Adjustable 0-45V 8A Power Supply, Pt.2; Design- 
ing A Speed Controller For Electric Models. 


March 1992: TV Transmitter For VHF VCRs; Studio Twin 
Fifty Stereo Amplifier, Pt.1; Thermostatic Switch For Car 
Radiator Fans; Telephone Call Timer; Coping With Damaged 
Computer Directories; Valve Substitution In Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differ- 
ential Input Buffer For CROs; Studio Twin Fifty Stereo Am- 
plifier, Pt.2; Understanding Computer Memory; Aligning 
Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Low-Cost Elec- 
_ tronic Doorbell; Battery Eliminator For Personal Players; 
Infrared Remote Control For Model Railroads, Pt.2; Aligning 
Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video 
_ Switcher For Camcorders & VCRs; Infrared Remote Control 


For Model Railroads, Pt.3; 15-Watt 12-240V Inverter; A. 


Look At Hard Disc Drives. 


July 1992: Build A Nicad Battery Discharger; 8-Station Au- 
tomatic Sprinkler Timer; Portable 12V SLA Battery Charger; 
Multi-Station Headset Intercom, Pt.2; Electronics Work- 
bench For Home Or Laboratory. 


August 1992: Build An Automatic SLA Battery Charger; 
Miniature 1.5V To 9V DC Converter; Dummy Load Box For 
Large Audio Amplifiers; Internal Combustion Engines For 
Model Aircraft; Troubleshooting Vintage Radio Receivers. 


September 1992: Multi-Sector Home Burglar Alarm; Heavy- 
Duty 5A Drill speed Controller (see errata Nov. 1992); Gen- 
eral-Purpose 3%-Digit LCD Panel Meter; Track Tester For 
Model Railroads; Build A Relative Field Strength Meter. 


October 1992: 2kW 24VDC To 240VAC Sinewave Inverter; 
Multi-Sector Home Burglar Alarm, Pt.2; Mini Amplifier For 
Personal Stereos; Electronically Regulated Lead-Acid Bat- 
tery Charger. 


January 1993: Peerless PSK60/2 2-Way Hifi Loudspeakers; 
Flea-Power AM Radio Transmitter; High Intensity LED Flasher 
For Bicycles; 2kW 24VDC To 240VAC Sinewave Inverter, 
Pt.4; Speed Controller For Electric Models, Pt.3. 


February 1993: Three Simple Projects For Model Railroads; 
A Low Fuel Indicator For Cars; Audio Level/VU Meter With 
LED Readout; Build An Electronic Cockroach; MAL-4 
Microcontroller Board, Pt.3; 2kW 24VDC To 240VAC Sine- 
wave Inverter, Pt.5. 


March 1993: Build A Solar Charger For 12V Batteries; Alarm- 
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Triggered Security Camera; Low-Cost Audio Mixer for 
Camcorders;A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Build An Audio 
Power Meter; Three-Function Home Weather Station; 12VDC 
To 70VDC Step-Up Voltage Converter; Digital Clock With 
Battery Back-Up. 


May 1993: Nicad Cell Discharger; Build The Woofer Stop- 
per; Remote Volume Control For Hifi Systems, Pt.1; Alpha- 
numeric LCD Demonstration Board; The Microsoft Win- 
dows Sound System. 


June 1993: Windows-Based Digital Logic Analyser, Pt.1; 
Build An AM Radio Trainer, Pt.1; Remote Control For The 
Woofer Stopper; Digital Voltmeter For Cars; Remote Vol- 
ume Control For Hifi Systems, Pt.2 


July 1993: Build a Single Chip Message Recorder; Light 
Beam Relay Extender; AM Radio Trainer, Pt.2; Windows 
Based Digital Logic Analyser; Pt.2; Quiz Game Adjudicator; 
Programming The Motorola 68HC705C8 Microcontroller — 
Lesson 1; Antenna Tuners — Why They Are Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake 
Light Array; A Microprocessor-Based Sidereal Clock; The 
Southern Cross Z80-based Computer; A Look At Satellites 
& Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Dis- 
charger; Stereo Preamplifier With |R Remote Control, Pt.1; 
In-Circuit Transistor Tester; A +5V to +15V DC Converter; 
Remote-Controlled Cockroach; Servicing An R/C Transmit- 
ter, Pt.1. 


October 1993: Courtesy Light Switch-Off Timer For Cars; 
Wireless Microphone For Musicians; Stereo Preamplifier 
With IR Remote Control, Pt.2; Electronic Engine Manage- 
ment, Pt.1; Programming The Motorola 68HC705C8 Micro- 
controller — Lesson 2; Servicing An R/C Transmitter, Pt.2. 


November 1993: Jumbo Digital Clock; High Efficiency In- 
verter For Fluorescent Tubes; Stereo Preamplifier With IR 
Remote Control, Pt.3; Siren Sound Generator; Electronic 
Engine Management, Pt.2; More Experiments For Your 
Games Card. 


December 1993: Remote Controller For Garage Doors; Low- 
Voltage LED Stroboscope; Low-Cost 25W Amplifier Mod- 
ule; Build A 1-Chip Melody Generator; Electronic Engine 
Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Adjustable Power Supply; Switching 
Regulator For Solar Panels; Printer Status Indicator; Mini 
Drill Speed Controller; Stepper Motor Controller; Active 
Filter Design For Beginners; Electronic Engine Manage- 
ment, Pt.4. 


February 1994: 90-Second Message Recorder; Compact & 
Efficient 12-240VAC 200W Inverter; Single Chip 0.5W Au- 


dio Amplifier; 3A 40V Adjustable Power Supply; Electronic - 


Engine Management, Pt.5; Airbags — How They Work. 


March 1994: Intelligent IR Remote Controller; Build A SOW 
Audio Amplifier Module; Level Crossing Detector For Model 
Railways; Voice Activated Switch For FM Microphones; Sim- 
ple LED Chaser; Electronic Engine Management, Pt.6. 


April 1994: Remote Control Extender For VCRs; Sound & 
Lights For Model Railway Level Crossings; Discrete Dual 
Supply Voltage Regulator; Low-Noise Universal Stereo 
Preamplifier; Build A Digital Water Tank Gauge; Electronic 
Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction 
Balance Metal Locator; Multi-Channel Infrared Remote Con- 
trol; Dual Electronic Dice; Two Simple Servo Driver Circuits; 
Electronic Engine Management, Pt.8; Passive Rebroadcasting 
For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module; A Cool- 
ant Level Alarm For Your Car; An 80-Metre AM/CW Trans- 
mitter For Amateurs; Converting Phono Inputs To Line 
Inputs; A PC-Based Nicad Battery Monitor; Electronic En- 
gine Management, Pt.9 


July 1994: SmallTalk — a Tiny Voice Digitiser For The PC; 
Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 2-Transis- 
tor Preamplifier; Steam Train Whistle & Diesel Horn Simula- 


tor; Portable 6V SLA Battery Charger; Electronic Engine 
Management, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; 
Microprocessor-Controlled Morse Keyer; Dual Diversity 
Tuner For FM Microphones, Pt.1; Build a Nicad Zapper; 
Simple Crystal Checker; Electronic Engine Management, 
PET. 


September 1994: Automatic Discharger For Nicad Battery 
Packs; MiniVox Voice Operated Relay; Image Intensified 
Night Viewer; AM Radio For Aircraft Weather Beacons; Dual 
Diversity Tuner For FM Microphones, Pt.2; Electronic En- 
gine Management, Pt.12. 


October 1994: Dolby Surround Sound — How It Works; Dual 
Rail Variable Power Supply (+1.25V to +15V); Talking Head- 
light Reminder; Electronic Ballast For Fluorescent Lights; 
Temperature Controlled Soldering Station; Electronic En- 
gine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; A Novel 
Alphanumeric Clock; 80-Metre DSB Amateur Transmitter; 
Twin-Cell Nicad Discharger (See May 1993); Anti-Lock Brak- 
ing Systems; How To Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound De- 
coder, Pt.1; Easy-To-Build Car Burglar Alarm; Three-Spot 
Low Distortion Sinewave Oscillator; Clifford — A Pesky Elec- 
tronic Cricket; Cruise Control - How It Works; Remote 
Control System for Models, Pt.1; Index to Vol.7. — 


January 1995: Build A Sun Tracker For Solar Panels; Bat- 
tery Saver For Torches; Dolby Pro-Logic Surround Sound 
Decoder, Pt.2; Dual Channel UHF Remote Control; Stereo 
Microphone Preamplifier; The Latest Trends In Car Sound; 
Ptt. 


February 1995: 50-Watt/Channel Stereo Amplifier Module; 
Digital Effects Unit For Musicians; 6-Channel Thermometer 
With LCD Readout; Wide Range Electrostatic Loudspeak- 
ers, Pt.1; Oil Change Timer For Cars; The Latest Trends In 
Car Sound; Pt2: Remote Control System For Models, Pt.2. 


March 1995: 50W/Channel Stereo Amplifier, Pt.1; Subcarrier 
Decoder For FM Receivers; Wide Range Electrostatic Loud- 
speakers, Pt.2; IR Illuminator For CCD Cameras & Night 
Viewers; Remote Control System For Models, Pt.3; Simple 
CW Filter. 


| April 1995: Build An FM Radio Trainer, Pt.1; Photographic 


Timer For Darkrooms; Balanced Microphone Preamplifier & 
Line Filter; 50W/Channel Stereo Amplifier, Pt.2; Wide Range 
Electrostatic Loudspeakers, Pt.3; 8-Channel Decoder For 
Radio Remote Control. 


May 1995: Introduction To Satellite TV; CMOS Memory 
Settings - What To Do When the Battery On Your Mother- 
board Goes Flat; Mains Music Transmitter & Receiver; Gui- 
tar Headphone Amplifier For Practice Sessions; Build An FM 
Radio Trainer, Pt.2; Low Cost Transistor & Mosfet Tester 
For DMMs; 16-Channel Decoder For Radio Remote Control. 


June 1995: Build A Satellite TV Receiver; Train Detector For 
Model Railways; A 1W Audio Amplifier Trainer; Low-Cost 
Video Security System; A Multi-Channel Radio Control Trans- 
mitter For Models, Pt.1; Build A $30 Digital Multimeter. 


July 1995: Low-Power Electric Fence Controller; How To 
Run Two Trains On A Single Track (Plus Level Crossing 
Lights & Sound Effects); Setting Up A Satellite TV Ground 
Station; Build A Reliable Door Minder; Adding RAM To Your 
Computer; Philips’ CDI-210 Interactive CD Player. 


August 1995: Vifa JV-60 2-Way Bass Reflex Loudspeaker 
System; A Fuel Injector Monitor For Cars; Gain Controlled 
Microphone Preamp; The Audio Lab PC Controlled Test 
Instrument; The Mighty-Mite Powered Loudspeaker; An Easy 
Way To Identify IDE Hard Disc Drive Parameters. 


PLEASE NOTE: November 1987 to August 1988, October - 
1988 to March 1989, June 1989, August 1989, May 1990, 
November 1992 and December 1992 are now sold out. All 
other issues are presently in stock. For readers wanting 
articles from sold-out issues, we can supply photostat cop- 
ies (or tearsheets) at $7.00 per article (includes. p&p). 
When supplying photostat articles or back copies, we auto- 
matically supply any relevant notes & errata at no extra 
charge. 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 





Controller for G-scale 
electric loco 


Iam writing to you regarding build- 
ing a speed control for a G-scale elec- 
tric train. I have a 7W solar panel 
connected to a bank of 10 nicad bat- 
teries from which I would like to run 
the train. The whole system has to be 
in DC current (input and output) and 
every control I’ve seen is a combina- 
tion of AC/DC which does not operate 
satisfactorily. The control also needs 
to have a forward/reverse switch. Do 
you have a suitable circuit? (G. O., 
Carine, WA). 
¢ Our most successful train control- 
ler, a walk-around throttle design pub- 
lished in April & May 1988, could be 
run from a supply rail of between 17V 
and 20V DC. Using 10 nicad cells, you 
would be starting with a supply rail of 
12V which is not really sufficient for 
this design. 

If you wish to use only 12V, the 
most effective design would be the 
simple DC speed control published in 
our February 1993 issue. Both the ar- 
ticles referred to have been reprinted 
in our “14 Model Railway Projects” 
book which is available from us at 
$7.95 plus $3 for postage. 

By the way, if you are using a 12V 
solar panel to charge your 10 nicad 


LED temperature 
gauge for a motorcycle 


Ineed some information on mak- 
ing a LED readout temperature 
gauge for an Enduro motorcycle. I 
have the temperature sender. Does 
anyone make kits? The LEDs need 
to be approx. 40mm long. Also, I’d 
like some information on a LED 
tacho 0-14,000rpm firing at once 
every 360° (single cylinder 2- 
stroke) and twice very 360° (twin 
cylinder 2-stroke). (P. S., Parap, 
NT). 
¢ A suitable circuit for a tempera- 
ture gauge LED readout was pub- 
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_ batteries, it is unlikely that they will 


ever be fully charged and hence their 
effective service life is likely to be 
very short. To properly charge a 10- 
cell nicad battery pack, you need a 
charging voltage of more than 18V. 
We plan to publish a fast charger for 
nicads, running from a 12V car bat- 
tery, in the coming October 1995 is- 
sue. 


Reducing current drain 
of Door Minder 


Your Door Minder project in the 
July edition is a very novel idea. How- 
ever, I estimate the current draw of 
this circuit to be around 8-10mA and 
not really suitable for batteries. Be- 
sides, why do you use hard to get 
(expensive) IGFET transistors (BS 
170)? Can they be substituted by en- 
hancement-mode Mosfets (25K679N) 
or perhaps J-FETs (MPF-102) etc? 

Is it feasible to make the following 
modifications to lower consumption: 
(1) deletion of the 7808 regulator; (2) 
use of a 5V reference diode for the 
bias-voltages for IC1; (3) switching off 
the power rail to IC3 when not used 
via transistor. Could it be modified to 
work with sliding-doors and how? (M. 
S., Edgewater, WA). 
¢ Your estimate of current drain is 


lished in the February 1994 issue 
of SILICON CHIP on page 45. It was 
for reading the output from an oxy- 
gen sensor but a temperature sen- 
sor could also be used if a 4.7kQ 
resistor is connected between the 
12V supply and input at pin 5. 

A LED Digital Tachometer was 
published in the August 1991 is- 
sue of SILICON CHIP. For the single 
cylinder 2-stroke, use 180kQ for 
Rx while the twin 2-stroke will 
require 82kQ for Rx. Calibration 
using the 50Hz signal for the sin- 
gle cylinder engine is for a reading 
of 3000 rpm; for the twin, use 1500 
rpm. 


about right and is really too much for 
a battery operated device. That is why 
we specified a 12V plugpack. 

While you could modify the circuit 
along the lines you suggest, the great- 
est economy would be obtained by 
substituting a TLO62 for the TLO72 
and shutting down the LM386 when 
no signal is present. However, the lat- 
ter modification would require more 
circuitry. 


Charger for 
deep cycle batteries 


I have a question regarding deep 
cycle batteries. I have an 85 amp-hour 
deep cycle battery that is used to pow- 
er an electric outboard motor. How 
should this type of battery be charged 
and how can I tell when it’s fully 
charged? Can I use the SLA battery 
charger published in the August 1992 
issue? If so, where can I obtain a kit of 
parts? (C. W., Middle Park, Qld). 

e Your deep cycle battery could be 
charged with the SLA battery charger 
although at its maximum setting it 
would take many hours to charge a 


flat 85 amp-hour battery. As far as we 


know, kits for this project are no longer 
available but you can purchase the PC 
board from RCS Radio Pty Ltd, phone 
(02) 587 3491. 

We hope to publish a higher capac- 
ity charger for conventional lead acid 
batteries, sometime in the next three 
or four months. 


Fun with the weather 
beacon radio 


I recently bought a Dick Smith kit 
to make your LF weather beacon AM 
radio, as featured in the September 
1994 issue. Wiring the components 
once assembled into the case was a bit 
fiddly, especially wiring the leads to 
the RF and Volume pots. However, it 
all came together in the end, includ- 
ing my own modification of a head- 
phone socket that mutes the speaker 
when using headphones. 

The radio worked first try but at 


first I was disappointed in its per- 
formance. However, it is 50 years since 
I last used a TRF set and now I have 
got the “feel” of it, I have had quite 
surprising results. My best reception 
so far is “WON”, the Non-Directional 
Beacon at Wonthaggi, just over 110km 
away on the coast just south-east of 
Port Phillip Bay. I also receive Mel- 
bourne Radio Coastal Shipping sta- 
tion at excellent strength, on 500kHz 
and 430kHz, located 90km away. 

The only problem I have is a con- 
tinual background of programmes 
from the two ABC stations on 621kHz 
and 774kHz, regardless of the setting 
of the tuning control. The stations are 
18 to 20km away. I can minimise the 
babble by rotating the radio so that the 
ferrite rod is “end-on” to the stations 
but the background babble is still there. 
Despite this, I can receive eight NDBs 
which is good going for a TRF set with 
no external antenna. I did try cou- 
pling a long wire antenna to the set 
but the BC breakthrough rendered it 
useless. 

I would be interested to know if the 

original set, used in Penrith, suffered 
from broadcast band breakthrough, or 
am I just unlucky in being close to the 
Melbourne stations? (J. S., Glenroy, 
Vic). 
e You should not suffer from broad- 
cast band breakthrough with this de- 
sign. One point to watch is to keep the 
wires from the ferrite rod to the PC 
board as short as possible and together. 
This will minimise direct pick-up on 
the antenna wires. . 

The ferrite rod must also not be too 
close to the PC board or to any sur- 
rounding metalwork. You may be able 
to improve the performance of your 
set by using a larger ferrite antenna. 


Source for 
solid state vibrators 


In the August 1995 issue, a reader 
asked about obtaining vibrators or the 
use of a solid state replacement. Re- 
placement vibrators are obtainable 
through the many vintage radio re- 
storers in NSW and Victoria, such as 
“Resurrection Radio” of 242 Chapel 
Street, Prahran, Victoria 3151, phone 
(03) 9510 4486. They come in a vari- 
ety of voltages and, in their latest parts 
list, were listed at $35. 

At that price the solid state device 
looks very attractive, unless you are a 
stickler for authenticity, but maybe 


Command control 
for model railways 


Over the years, I have followed 
with interest the various model 
railroad projects you have pub- 
lished. I have purchased a copy of 
“14 Model Railway Projects” and 
found it useful. Have you consid- 
ered some projects based on the 
Digital Command Control system 
being adopted by the NMRA in the 
US? Public domain plans are avail- 
able for stand-alone and computer 
controlled systems. I am very in- 
terested in moving to this form of 
control but lack the expertise to 
transform the basic circuits into an 
operating design, although I am 
capable of building the kits from 
the resulting plans. 

I don’t know how much interest 
there would be in such projects 


someone will find a way to fit the 
device into the case of an old vibrator 
to maintain the look of originality. (B. 
W., Caulfield North, Vic). 


Diagram for Audiosonic 
cassette recorder 


Do you, or any of your readers, know 
where I might be able to obtain the 
schematic diagram for the Audiosonic 
AM/FM stereo radio dual cassette re- 
corder, which has item code 715 790, 
and part number WKC9558E? The 


stereo is virtually all black in colour, 


and would be about 5-7 years old. 
Does anybody know where I can get 
the book entitled “Microprocessor 
Data Handbook”, 3rd Edition, which 
is published by Micro Tech? Jaycar 
Electronics did sell this item but have 
since run out. (P. Fullagar, 6 Highfield 
St, Mayfield, NSW 2304). 


Digital display 
for AM/FM radio 


I have bough a GE Superadio which 
is supposed to be very good at receiv- 
ing medium wave broadcasts. It has 
medium wave and FM reception. Un- 
fortunately, it is an analog model. It 
has no VU meter or anything else. I 
want to have a VU meter and digital 
readout installed in it, either LED or 


but I am convinced it is a very 
practical system, particularly for 
new layouts. I would also like to 
see some notes on how your previ- 
ous projects, such as the train de- 
tector in the June 1995 issue, would 
operate with a command control 
system. (G. S., Esperance, WA). 

¢ We are aware of these develop- 
ments but are concerned that the 
receivers to be installed in locos 
would require surface mount com- 
ponents which would be a big ob- 
stacle for most model railway en- 
thusiasts. The overall cost could 
be a problem too, apart from the 
considerable development cost for 
such a project. 

The detector published in the 
June 1995 issue of SILICON CHIP 
should work with command con- 
trol systems, without any modifi- 
cations. 





LCD. As there does not seem to be any 
room on the radio for such additions, 
I suppose that it will have to be in- 
stalled in a “zippy” box with wiring 
leading to the radio. 

Is such a project possible? (J. G., 
Runaway Bay, Qld). 
° Quite a lot of circuitry is required to 
add a digital readout to any conven- 
tional radio, particularly if it covers 
the AM broadcast and FM bands. In 
both cases, the circuitry must meas- 
ure the local oscillator in the radio 
and then subtract the intermediate fre- 
quency to find the station frequency. 

We have not published a suitable 
circuit and would hazard a guess that 
if we did, the resulting kit could eas- 
ily cost $150 or more. Nor is there any 
guarantee that your radio would have 
internal access to the local oscillators 
— they may be buried inside a large 
integrated circuit and thus the job may 
not be feasible at all. 


LCD capacitance 
meter jitter 


I have put together a capacitance 
meter as described in the January 1991 
issue. All ranges operate correctly ex- 
cept for the pF range. Here I experi- 
ence an instability of the last digit. It 
remains steady for two or three up- 
dates and then it changes. The differ- 
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Headphone amplifier 
for PA system 


After reviewing your recent arti- 
cles on the 50W Stereo Amplifier 
(Feb-April 1995) and looking at 
my version of the 120W PA ampli- 
fier (Nov. 1988 to Jan. 1989), which 
has four microphone inputs and a 
line output for a tape recorder or 
power amplifier, I would like to 
add a headphone amplifier. 

This would function in the same 
way as it does in your 50 watt 
stereo amplifier, having normally 
the audio signal feeding the out- 
put socket for the line output, but 
when the headphone jack (mono) 
is inserted, the signal is diverted 
to the headphone amplifier. 

Can the circuitry used in the 
50W Stereo Amplifier for the head- 


ence can be as high as 8pF. I am con- 
vinced that the synchronous coupling 
between the free running IC1 and the 
bistable [C2 is at fault. There may 
have been others who have experi- 
enced the same trouble and have been 
— able to rectify the malfunction. 

I would also like to ask for a concise 
explanation, maybe from one of your 
readers, on how the “LCD A/D con- 
verters-display drivers” activate the 
correct segments in the LCD when 
they are bundled up in groups; ie agd, 
bc and ef respectively. (K. B., Forest- 
ville, NSW). 
¢ Jitter in the last digit of the display 
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SILICON CHIP FLOPPY INDEX 


Now available: the complete index to all SILICON CHIP articles 

since the first issue in November 1987. The Floppy Index comes 

with a handy file viewer that lets you look at the index line by line or page by page 
_ for quick browsing, or you can use the search function. 


Notes & Errata also now available: this file lets you quickly check out the 
Notes & Errata (if any) for all articles published in SILICON CHIP. Not an index but 
a complete copy of all Notes & Errata text (diagrams not included). The file 
viewer is included in the price, so that you can quickly locate the item of interest. 


The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 


Price $7.00 each + $3 p&p. Send your order to: Silicon Chip Publications, PO Box 
139, Collaroy 2097; or phone (02) 979 5644 & quote your credit card number; or 
fax the details to (02) 979 6503. Please specify 3.5-inch or 5.25-inch disc. 


phone amplifier be used for this 
project? What alterations will have 
to be done? And lastly, what are 
the power supply requirements for 
the headphone amplifier? 

Please note the headphone am- 
plifier will only need to be mono, 
not stereo. (R. T., Mundubbera, 
Qld) 
¢ The headphone amplifier in the 
50W Stereo Amplifier should work 
without problems. If you need to 
increase the gain you can do so by 
reducing the 10k resistor con- 
nected to pin 6(2) of IC3a. The 
required supply voltage is +15V 
DC. This can be derived in the 
same way as the existing low volt- 
age supply rails in the 120W PA 
amplifier; ie, via 680Q 5W drop- 
ping resistors and 15V 3-terminal 
regulators. 


could be attributed to the changes in 
output levels of IC1 and IC2 occurring 
at different times. These can affect the 
power supply rails which can slightly 
alter the timing sequence and thus the 
capacitance reading. 

The PC board design should be care- 
fully checked for correct ground track 
layout so that current loops are not 
formed. The board pattern for the origi- 
nal design using LED displays can be 
seen in the May 1990 issue, where 
star point earthing was used. This de- 
sign did not have problems with jitter 
on the pF range. 

Fach segment of an LCD is driven 




















entirely separately. They are not bun- 
dled together as in a multiplexed dis- 
play. A “lit” or visible segment occurs 
when the signal applied to it is 180 
degrees out of phase to the backplane. 
When the applied signal is in phase 
with the backplane, the segment is 
off. 


How to design an 
electromagnet 


Could you please give me a simple 
formula to calculate the ampere turns | 
necessary for a home made electro- | 
magnet or solenoid for various battery 
operated gadgets? For example, I wish | 
to make an electromagnet or solenoid 
to operate a camera which requires 
250 gram pressure on the trigger to 
operate. Hope this is in your field. (D. 
H., Mosman, NSW). | 
¢ Unfortunately, we cannot help you 
directly since the design involves not 
just the ampere-turns produced by the 
coil but also the details of the mag- 
netic circuit as well. This involves the 
type of steel and design of the lamina- 
tions, the design of the plunger and its 
return spring, if required. The driving 
circuit must also be taken into ac- 
count because many solenoids are de- | 
signed to be energised momentarily; — 
if energised continuously they will 
quickly overheat and burn out. 

Your camera solenoid application 
is one requiring considerable power 
and would also need to be a momen- 
tary design otherwise it would be 
physically quite large. Having noted 
all of the above, why not try winding 
several hundred turns of fine gauge 
wire onto a bobbin which is a close fit 
over a 1/4-inch bolt? Energised with a 
6V lantern battery, this should pro- 
vide quite a reasonable degree of 
thrust. At the very least, it will pro- 
vide a starting point. 





Notes & Errata 


Fuel Injector Monitor, August 1995: 
the specified LM358 op amp has been 
found to be non-linear in the circuit at 
low and high injector duty cycles. 
The problem is corrected by substi- 
tuting an RCA CA 3260E op amp 
which has CMOS outputs. This op 
amp is a drop-in replacement but a 
change to the integration RC network 
at pin 3 is desirable. Change the 4.7kQ 
resistor to 47kQ and the 220uF ca- 
pacitor to 10uF. SC 





Newnes Guide 

to Satellite TV 

Installation, Reception & 
Repair. By Derek J. Stephen- 
son. First published 1991, 
reprinted 1994 (3rd edition). 
This is a practical guide on the 
installation and servicing of 
Satellite television equipment. The 
coverage of the subject is 
extensive, without excessive 
theory or mathematics. 371 pages, 
in hard cover at $55.95. 


Servicing Personal 
Computers 

By Michael Tooley. First pub- 
lished 1985. 4th edition 1994. 
Computers are prone to failure 
from a number of common causes 
& some that are not so common. 
This book sets out the principles & 
practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines 
& includes program listings. 387 
pages in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 

This is a practical handbook from 
one of the world’s most prolific 
audio designers, with many of his 
designs having been published in 
English technical magazines over 
the years. A great many practical 
circuits are featured — a must for 
anyone interested in audio design. 


---------------------- 


1 Your Name 
PLEASE PRINT 


Address 


Daytime Phone No. 


LJ Cheque/Money Order 


Signature 


Return to: Silicon Chip Publications, PO Box 139, Collaroy NSW, Australia 2097. 
Or call (02) 9979 5644 & quote your credit card details; or fax to (02) 9979 6503. 


See Se ie ay 


336 pages, in paperback at 
$49.95. 


Optoelectronics: 

An Introduction 

By J. C. A. Chaimowicz. First 
published 1989, reprinted 1992. 
This particular field is about to 
explode and it is most important 
for engineers and technicians to 
bring themselves up to date. The 
subject is comprehensively 
covered, starting with optics and 
then moving into all aspects of 
fibre optic communications. 361 
pages, in paperback at $55.95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 2nd edition, 
published 1992. 

Prepared by Sony’s technical staff, 
this is the best book on compact 
disc technology that we have ever 
come across. It covers digital 
audio in depth, including PCM 
adapters, the Video8 PCM format 
and R-DAT. If you want to 
understand digital audio, you need 
this reference book. 247 pages, in 
paperback at $59.95. 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
71990. 

Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 


Postcode 
Total Price $A 


(J Bankcard [J Visa Card [J MasterCard 


oe 


Card expiry date 





NEWNES GUIDE TO 


and electric vehicles. F. F. Mazda 
is an acknowledged authority on 
the subject and he writes mainly 
on the many uses of thyristors & 
Triacs in single and three phase 
circuits. 417 pages, in soft cover 
at $59.95. 


Digital Logic Design 

By Brian Holdsworth. First 
published 1982. 3rd edition 1993. 
This well-established book covers 
topics from digital logic principles 
& design through to programma- 
ble logic arrays, fault diagnosis & 
testing & coding systems for error 
control. 596 pages, in paperback 
at $52.00. 


Electronics Engineer’s 
Reference Book 
Edited by F. F. Mazda. First 


published 1989. 6th edition 1994. 


This just has to be the best 
reference book available for 
electronics engineers. Provides 
expert coverage of all aspects of 
electronics in five parts: tech- 
niques, physical phenomena, 
material & components, electronic 
design, and applications. The sixth 
edition has been expanded to 
include chapters on surface mount 
technology, hardware & software 


Y Title 


[.} Newnes Guide to Satellite TV 

(J Servicing Personal Computers 

[J The Art Of Linear Electronics 

J Optoelectronics: An Introduction 

(4 Digital Audio & Compact Disc Technology 
LJ Power Electronics Handbook 

I Digital Logic Design 

LJ Electronic Engineer's Reference Book 





[J Radio Frequency Transistors 
[J Newnes Guide to TV & Video Technology 


Postage: add $5.00 per book. Orders over $100 
are post free within Australia. NZ & PNG add 
$10.00 per book; elsewhere add $15 per book. 


ELECTRONICS 

Ee 
REFERENCE 
BO 


6th Edition 





design, semicustom electronics & 
data communications. 63 
chapters, in paperback at $140.00. 


Radio Frequency 
Transistors 

Principles & Practical Applica- 
tions. By Norm Dye & Helge 
Granberg. Published 1993. 

This timely book strips away the 
mysteries of RF circuit design. 
Written by two Motorola engi- 
neers, it looks at RF transistor 
fundamentals before moving on to 
specific design examples; eg, 
amplifiers, oscillators and pulsed 
power systems. Also included are 
chapters on filtering techniques, 
impedance matching & CAD. 235 
pages, in hard cover at $115.00. 


Newnes Guide to TV & 
Video Technology 

By Eugene Trundle. First 
published 1988, reprinted 1990, 
1992. 

Eugene Trundle has written for 
many years in Jelevision magazine 
and his latest book is right up date 
on TV and video technology. 432 
pages, in paperback, at $39.95. 


Price 
$55.95 
$59.95 
$49.95 
$55.95 
$59.95 
$59.95 
$52.00 
$140.00 
$115.00 
$39.95 


TOTAL $A 4 
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3 Cash in your surplus gear. Advertise it here in Silicon Chip. : 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 


| 

| 

| 

| 

| Torun your classified ad, print it clearly in the space below or on a separate sheet 
| of paper, fill out the form & send it with your cheque or credit card details to: 
| Silicon Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to 

(02) 979 6503. 
| 
| 


Enclosed is my cheque/money order for $ or please debit my 


_J Bankcard LJ Visa Card _J Master Card 


GatNos elite ie DTT) ET es 


Signature 2 Card expiry date / 








Name 
Street 


Suburb/town ; Postcode 
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FOR SALE 


INVERTERS 12V-230VAC 90% EFFI- 
CIENCY. Modified Sine Wave. Com- 
pact 55 x 160 x 98mm. Light 800gm. 
Standby 50mA/0.6W. 100 Watt Con- 
tinuous $99. 200 Watt $149.A.S.S. (09) 
349 9413, fax (09) 344 5905. 
INFRA-RED CORDLESS RECHARG- 
EABLE STEREO HEADPHONES. 
20Hz-20kHz. Lightweight. $69. A.S.S. 
(09) 349 9413, fax (09) 344 5905. 


MicroZed have in stock NewMicro 
68HC11 board, resident FORTH, with 
alternative BASIC, Small C, and As- 
sembler, supplied. 


TINY 2/3 MATCHBOX SIZE VIDEO 
CAMERA MODULES $169. RF MODU- 
LATOR $30. Patch these into your TV 
Antenna System Display and/or Record 
on all TVs & VCRs. VERY FLEXIBLE & 
PRACTICAL VIDEO SURVEILLANCE 
PACKAGE only $199. Camera 400+ 
TVL, 35 x 35 x 25mm incl Lens, Auto 
lris, Infra-Red & Low Light Sensitive. IR 
LEDs 50mW pkt/30 $15 SEE INTOTAL 
DARKNESS.A.S.S. (09) 349 9413, fax 
(09) 344 5905. 


ADD AN IBM KEYBOARD DECODER 
(EA, Dec. 90) to your project. 8 left. 
PCB, Programmed 8749 & Disk $20. 
15 Romloader 256K upgrade PCBs left. 
PCB, EPROM, 9346 EEPROM, 74HC- 
4053, Labels & Disk $25. P&P $5. 








RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 
RCS Radio Pty Ltd, 


651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 







Tantau Australia, PO Box 1232, Lane 
cove 2066. AH (02) 878 4715. 


D.I1.Y. PACKAGED CCTV SYSTEMS. 
$699. 10" Monitor 4 Ch Switcher, Cam- 
ara, 20M Cable & Stand PLUG-IN & 
GO! Features Two-Way Intercom,Alarm 
/Ps, VCR I/O, 400 TVL 0.2 Lux Low 
Light & IR Sensitive Camera. A.S.S. 
(09) 349 9413, fax (09) 344 5905. 


CLOSED CIRCUIT VIDEO EQUIP- 
MENT. Mono & Colour Cameras incl. 
Lens from $249. 32 x 32 x 15mm CON- 
CEALED PINHOLE Modules from $239. 
4&8Ch Quad & Freeze Screen Splitters 
& Switchers from $239. Combination 
Modulator/Antenna Boosters to Display/ 
Record Video onTV/VCR. Video Micro- 
scopes 10X to 1000X. Discounts 10% - 
37.5%. A.S.S. (09) 349 9413, fax (09) 
344 5905. 


68HC705 Development System: Edi- 
tor, assembler, In Circuit Simulator and 
Programmer board. Oztechnics, PO Box 
38, Illawong, NSW 2234. Phone (02) 
541 0310. Fax (02) 541 0734. 
email:OZTEC @OZEMAIL.COM.AU. 


MicroZed have PIC Source book gives 
code for Stamp routines to use in your 
own PIC programs. $70 plus $8 courier 
delivery. 


SWAPMEET: Glenroy 22 Oct. Sites 25/ 
26. Vintage, amateur components, 
valves. Catalogue SAE T. Mitchell, 68 
Rowan Street, Bendigo 3550. 


486 DX4 100MHz AMD CPU ona VLB 
motherboard with 256 cache. $475 plus 
5% S/H. Prices are in Canadian dollars. 
Other items are available. Please write 
for details. Send Money Orders to 
Renato Zannese, 615 Roding Street, 
Downsview, Ontario, Canada M3M 2A6. 


ftp://rasi.Ir.ttu.ee/pub/sis/prod/micro- 
chip/3rd-Party/Don.McKenzie/ is the 
Internet address for my promo disk, or 
send a $2 coin. PIC84PGM $20, 
PIC16C84 (EEPROM) $15, Basic 
Stamps $65, lots more. Don McKenzie, 
29 Ellesmere Crescent, Tullamarine 
3043. Ph (03) 9338 6286, 019 93 9799. 


FULLY APPROVED 12V DC 1 AMP 
“PLUGPACKS”. Buy direct from import- 
er. $10 + sales tax. Many other models 
available. Call Av-Comm Pty Ltd (02) 
9949 7414/9948 2667 or fax (02) 9949 
7095. 


MEMORY & DRIVES 
EX. TAX PRICES AT JULY, 1995 


SIMM (all 70ns) 
Parity/No Parity 
$64/58 
$250/215 
$151/135 
$250/232 
$515/452 
$850/765 
$1530/1700 


1Mb 30-pin 
4Mb 30-pin 
2Mb 72-pin 
4Mb 72-pin 
8Mb 72-pin 
16Mb 72-pin 
32Mb 72-pin 


MAC 
8Mb P’BOOK $450 


CO-PROCESSORS 
387S/DX to 40 $90 


LASER PRINTER HP 
with 2Mb 


DRAM DIP 
1Mb x 1 
256 x 4 
256 x 16 


IBM PS.2 
THINKPAD 8Mb — $590 
L40/N33 4Mb $300 


TOSHIBA 
3100SX 4Mb = $275 
2100/50 8Mb =: $590 


SUN 
SPARC ELC 16Mb $850 
SPARC 10/20 64Mb $3872 


DRIVES - SEAGATE 
545Mb 14ms 3yrwty $280 


70ns DIP $9.00 
70ns DIP $8.10 
70ns DIP $55.00 


COMPAQ 850Mb tims 3yrwty $355 
CONTURA 8Mb $544  1052Mb9ms 5yrwty $535 


Sales tax 21%. Overnight delivery. Credit cards welcome. 


AUSTRALIANAUDIO CONSULTANTS 
HAVE RELOCATED 
TO NEWLY DESIGNED PREMISES 


We can supply all your driver needs, 
direct from the manufacturer. 
Dynaudio, Vifa, Scanspeak, Morell, etc. 
Full Consulting Service available. 


We specialise in creating custom designs 


for the hobbyist or manufacturer. 
Home Theatre Specialists. 
For further details contact: 
Australian Audio Consultants, 
PO Box 11, Stockport, SA 5410. 
Phone or fax (085) 28 2201. 





MicroZed have Electric Piston, MUS- 
CLE wires, project books and kits. Elec- 
tric motorless motion. 


AIRBAND HAND-HELD TRANS- 
CEIVER, AIR-960. Fully DOTC ap- 
proved. 118-136MHz, thumbwheel fre- 
quency control. C/W, 12V 500mA 
NICAD pack, trickle charger, carry case, 
antenna, belt clip. 1 year warranty. Buy 
direct from importer, $520 + tax if appli- 
cable. Call Av-Comm Pty Ltd (02) 9949 
7417/9948 2667 or fax (02) 9949 7095. 


PROTEL EASYTRAX Ver 2.04 PCB 
CAD software. $195. Phone 018 133 
620 bh. 


LOGIC ANALYSER HP1651B 32-chan- 


nel including pods and manuals. $3500 
ono (02) 858 4790. 


MicroZed have large range accesso- 


ries for Stamp and PIC applications. 


Parallax Basic Stamp 


Resident BASIC interpreter, 8 I/O, 
Minimum extra hardware needed 
for most jobs. Send 4 x 45c post- 
age stamps for information pack- 
age and prices for all products. 


MicroZed Computers 
PO Box 634 (296 Cook’s Rd), 
ARMIDALE 2350 
V (067) 722 777 ~F (067) 728 987 
Credit cards accepted. 


FBASIC TICkit Has 21 1/0 


From VersaTech PIC16C57 @ 
20MHz, on a65mm square board, 
has on-board interpreter, 16 GP 
I/O, plus 5 I/O for IRQ, IRQ ack 
RTC/Counter 12C buss, handles 
SRAM and LCD too! Stores pro- 
gram in 8K EEPROM. 

Send 4 x 45c postage stamps for 
information. 


MicroZed Computers 
PO Box 634 (296 Cook’s Rd), 
ARMIDALE 2350 
V (067) 722 777 ~F (067) 728 987 
Credit cards accepted. 





Latest available is DS1620 temp meas- 
uring kit. 


LASERS: argon 30-100mW air-cooled, 


single line blue/green and 240 volt power 
supply. 100mW pumped diode green 
532nm laser head size 75 x 50 x 35mm. 
LASER DYNAMICS (03) 9532 1981, 
fax (03) 9555 7449. 


COMPLETE WORKSHOP PRO- 
GRAM: suit IBM compatible 386 or bet- 
ter computer. Handles: Stock Control, 
Customer Records, Debits, Credits, 
Faults, Manuals and Phone Directory. 
For demo disk, ring Jack Albers Elec- 
tronics & Software Development on 
(045) 71 1640. 


CHEAP HEATSHRINK TUBING: Aus- 
tralian made, red, black, blue, white, 
clear, 2.4mm/$1.10pm, 3.2/$1.30, 4.8/ 
$1.70, 6.4/$2.10, 9.5/$2.30, 12.7/$2.70, 
19/$3.70, 25.4/$5.10. P&P $3.00 up to 


SEPTEMBER 1995 103 





Microprocessor For 

Digital Effects Unit 
Now available: the 68HC705-C8P 
pre-programmed microprocessor IC 
for the Digital Effects Unit described 
in the February 1995 issue. 


Price: $45 + $6 p+p 
Payment by cheque, money order 
or credit card to: Silicon Chip Pub- 
lications, PO Box 139, Collaroy, 
NSW 2097. Phone (02) 9979 5644; 
Fax (02) 9979 6503. 


10 metres. Free data sheet. DOMCOR 
DISTRIBUTORS, 67 King Road, 
Beechboro, WA 6063. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available in 
Australia. Micro C, the affordable “C” 
compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68HCO8, 6809, 68HC11 or 68HC16 
$149.95 each + $3 p&h « Now on spe- 
cial is the SDK, a package of ALL the 
DDS “C” compilers for $410 + $6 p&h 
(save $139) ¢ EMILY52 is a PC based 
8051/52 high speed simulator $69.95 + 
$3 p&h sDDS demo disks $7 + $3 p&h 
e VHS VIDEO from the USA (PAL) “CNC 
X-Y-Z using car alternators” (uses 
alternators as cheap power stepper 


motors!) $49.95 + $6 p&h (includes 


diagrams) « Device programming 
EPROMs/PALs etc from $1.50 (inc la- 
bel). We use and recommend the HILO 
ALL-07 Universal Programmer e Fixed 
price PCB layout & photoplots. We use 
and recommend PROTEL For Windows 
EDA tools ¢ Credit cards accepted ¢ Call 
Bob for more details. MICROCRAFT, 
PO Box 514, Concord, NSW 2137. 


Phone (02) 744 5440 or Fax (02) 744 


9280. 


C COMPILERS: everything you need 
to develop C and ASM software for 
68HC08, 6809, 68HC 11, 68HC16, 8051/ 
52, 8080/85, 8086 or 8096: $150.00 
each. Macro CrossAssemblers for these 
CPUs + 6800/01/03/05 and 6502: $150 
for the set. Debug monitors: $75 for 6 
CPUs.All compilers, XASMs and moni- 
tors: $450. 8051/52 or 80C320 simula- 
tor (fast): $75. Demo disk: FREE. All 
prices + $5 postage. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 631 1236. 


NEW SPRINKLER CONTROLLER 
KITS: RAIN BRAIN version uses ‘C8 
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Microprocessor For 
Stereo Preamplifier 


Available now: the 68HC705-C8P 
pre-programmed microprocessor for 
the Remote Controlled Stereo 
Preamplifier (Sept.-Oct. 1993). 
Price: $45 + $6 p+p 

Payment by cheque, money order 
or credit card to: Silicon Chip Pub- 
lications, PO Box 139, Collaroy, 
NSW 2097. Phone (02) 9979 5644; 
Fax (02) 9979 6503. 





— Circuit Board — ae 


Best Prices on Prototypes and 
Production Quantities. 







,>o 0d INSTANT PCB's ¢ Se 
P O Box 448 Avalon Beach 2107 
Ph (02) 974 1189 Fax (02) 974 5491 






and switch mode supply. Features ga- 
lore!! Contact Mantis Micro Products, 
38 Garnet St, Niddrie 3042. Phone/fax 
(03) 337 1917. 


PROGRAMMER/EDITOR SOFTWARE 
for new Lattice EEPROM 7ns Generic 
Digital Switch ICs. Just connect to PC 
parallel port! Use to reconfigure circuits 
without rewiring! Send SSAE, phone or 
poll fax. Advanced R & D Solutions, 12 
Copeland Road, Lethbridge Park 2770. 
Ph/Fax (02) 628 1223. 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gorizont, 
Rimsat. Warehouse Sale — 4.6m Dish & 
Pole $1499; LNB $50; Feed $75. All 
accessories available. Videosat, 2/28 
Salisbury Rd, Hornsby. Phone (02) 482 
3100 8.30-5.00 M-F. 


UNUSUAL BOOKS: Electronic De- 
vices, Fireworks, Locksmithing, Radar 
Invisibility, Surveillance, Self-Protection, 
Unusual Chemistry and more. For a 
complete catalog, send 95 cents in 
stamps to Vector Press, Dept S, PO 
Box 434, Brighton, SA 5048. 


SATELLITE EQUIPMENT: we sell qual- 
ity products at prices you can afford. 
Dishes from $140. Ku LNB voltage 
switching with built-in feedhorn from 
$150. C band LNB 23 deg from $140. 


Receivers; eg, Pace 919 low threshold ~ 


is $420. We stock Gardiner, Drake, 
Pace, Chaparrel, KTI, plus many more. 
A catalogue is available. Contact Satel- 
lite Professionals on phone or fax (03) 
803 0215. 
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PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


e HT Electronics, Shop 4, 8 Roberts 
Rd, Hackham West, slices Phone 
(08) 326 5567. 











WHAT'S THE PINOUT 
OF A 74H138? 


WHICH PIN OF A BC547 
IS THE BASE? 


HOW DO YOU WIRE UP 
A NULL MODEM CABLE 


6 
Drhatnic pay 
Spay 
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{ORM sirctere sie 
seen, 


CONNECTOR 
PINOUTS 


nis giant walichart (850 X 580mm) has J Yes! Please send me ____ copies of the Silicon Chip/Jaycar 


Wallchart. Enclosed is my cheque for $ or please debi 


pen specially prepared by silicon Chip | my: GBankcard OUVisaCard UMaster Card 
Jaycar. Absolutely jam packed with | cagnol ll lJCI Iii PPI 











ifo on the most frequently asked signature Card expiry date___ /_ si 
uestions by hobbyists, technicians, Name Phone No. (__) | 
arvicemen & engineers. Street : 

suburb/town Postcode ; 





olded: $8.95 + $2 p&p. Unfolded (in Please supply: GO Folded ($10.95) Unfolded ($14.45) 
lailing tube): $9.95 + $4.50 p&p SRS Lae aaa 









Enthusiast 


Order Direct 
From 


SILICON CHIP 






This book has 14 model railway 
projects for you to build, 
including pulse power throttle 
controllers, a level crossing 
detector with matching lights & 
sound effects, & diesel sound & 
steam sound simulators. If you 
are a model railway enthusiast, 
then this collection of projects. 
from Silicon Chip is a must. 


Price: $7.95 
plus $3 p&p 


7 3 | 
Railway & 
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I Please send me copies of 14 Model Railway Projects d 

; 

HI Enclosed is my cheque/money order for $ or please debit my j 
[=O Bankcard LJ Visa Card J Master Card I 

I ; 

I Card No. fi tT tT ]LELty 0 

i [ 
J Signature Card expiry date / | 
Name Phone No ( ) 

i PLEASE PRINT i 

| Street t 

I : 

J = Suburb/town Postcode i 





